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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Retated AppDcations 

This applicatton claims the benefit of the filing date of U.S. provisional patent 
application serial numtwr 60/212.359. attorney docket number 25791.38. filed on 
June 19. 20(K). the disclosure of which is incorporated herein by reference. 

This application is a continuation-inrpart of the fbHowing co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454.139, attorney docket 
no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provlskwial patent application no. 60/111.293. attramey docket no. 25791.3. 
fljed on 12/7/1998; (2) U.S. utility patent applicatton serial no. 09/510.913. attorney 
docket no. 25791.7.02. filed on 2/23/2000, which claimed the benefit of the filing 
data of U.S. provisfonal applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent appltoatlon serial no. 09/502.2^, attorney docket no. 25791.8.02, filed 
on 2/10/2000. whtoh claimed the benefit of the filing date of U.S. provistonal 
appOcation no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
appUcatiori serial no. 09/440,338. attorney docket no. 25791.9.02. filed on 
11/15/1999, whteh claimed the benefit of the filing date of U.S. pravisksnal 
applicatton no. 60/108.558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 
patent- applicatton no. 09/523.460, attorney docket ru). 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filir^ date of U.S. provistonal appltoatton 
no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent applicatton no. 09«12,895, 
attorney docket no. 25791,12.02. fited on 2/24/2000, whfch claimed the benefit of 
the filing dates of U.S. provisional application no. 60/121.841, attorney docket no. 
25791.12. filed on 2/26/1999 and U.S. provistonal appltoatton no. 60/154.047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941. attorney docket no. 25791.16.02, filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent applicatton no. 09/588,946. 
attorney docket no. 25791.17.02. filed on 6/7/2000. v^hlch claimed the benefit of the 
faing date of U.S. pravi^nal patent appltoatton serial ho. 60/137.998. attorney 
docket no- 25791.17. fited on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attorney docket no: 25791.23.02, filed on 4/26/2000. which claimed the 
benefit of the filing date of U.S. provistonal application no. 60/131.106. attorney 



docket no. 25791.23. filed on 4/26/1999. AppUcants incorporate by reference the 
disclosures of these applications. 

This application is related to the followirig co-perKiing patent applications: 
(11) U.S. provisional applicatiwi no. 60/146.203. attorney docket ho. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60^162,671. attorney docket no: 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159,033, attorney docket no. 2579137, 

10 filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165,228. 
attorney docket no. 25791,39, filed on 11/12/1999. . Applidante Incorporate by 
referenoe the disclosures of these applk^ations. 

Background of the Inventton 
This invention , relates generally to wellbbre casings, and In particular tp 

15 weUbore casings ttiat are formed using expandabtefubuterrnernbere^ 

Conventionally, when a wellbore is created, a number of casings are 
instelled in the borehole to prevent coltepse of the borehole vvall and to prevent 
undeslred outflow of drilling fluid Into the formation or inftow of fkikl from the 
formation into tiie borehole. The borehole is drilled iri inten/als whereby a casing 

20 which is to be instelled In a lower borehole Iriterval is towered ttirough a prevtousiy 
instelled casing of an upper borehole interval. As a consequence of tills proceduna 
tte casing of the lower interval is of smaller diameter ttian tiie casing of the upper 
interval. Thus, ttie casings are In a nested arrangement with casing diameters 
decreasing in downward directton. Cernent annuli are provided between the outer 

25 surteces of the casings and the borehole wall to seal the casings from the borehote 
wall. As a consequence of tttis nested anangement a retetively large borehole 
diameter is required at ttie upper part of ttie wellbore. Such a targe borehole 
diameter involves increased ooste due to heavy casing handling equipment, large 
drlli btts and increased volumes of drilling fluid and drill cuttings. Moreover. 

30 increased drilling rig time is Involved due to required cement ptimping, cement 
hardening, requrod eqiApnrient chariges due to large variations in hole diameters 
drilled iri the course <rf the well, and ttie large volume of cuttings drilled and 
rernoved. 

The present invention is directed to overcoming one or more of the 
35 limitetions of the existing procedures for forming weilbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that include^ 
. positioning the tubular memt>er and an expansion cone within the preexisting 
5 structure* anchoring the tubular mwnber to the preexisting structure, axially 
displacing the expanston cone relative to the tubular member by . pulling the 
expansion cone through the tubular member, and lubricating tbe interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a nmethod of cqupling a 

10 tubular member to a preexistihg structure is provided that includes positioning tte 
tubular menter and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexistihg structure, and axially dispiiacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member Includes: an annular membor, including: a 

1 5 waU thickness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfecttons of less than about 6 % erf the wall thickness, no 
. failure for radial expanstons of up to about 30 %, and no necking of the walls of the 
annular mmiber for radial expanstons of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 

20 tubular member to a pree^dsting structure is provMed that includes Injecting a 
lubricating ^uid into the preexisting structure, posittoning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing thi9 expansion cone relative to the 
tubular nnember by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting stnjcture is provided that includes 
positioning the expandable tubular mentber and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the e)q>anslon cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular mernber includes: a first tubular member, a 
second tubular mehiber, and a threaded connectkm for coupiirg the first tubular 
member to the second tubular member. The. threaded connection Includes: one or 
more sealing members for sealing the interfeice between the firet and second tubular 

35 membere. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular nromber to a preexisting structure is provided that Includes 
positioning the expandable tubular men*er and an expansion cone within the 
preexisting strupture. anchoring the expandable tubular men*er to thie prroxistlng 
structure, and axjaUy displacing the expansion cone relative to the esqundable 
tubular nnember by pulling the expansion cdne through the expantteble tubular 
member. The expandable tubidaf member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process^ coating 
the threaded pwlions of ttw tubular membere with a sealant ooupiihg the threaded 
portiona of the tubuter membere and during the sealant 

According to another aspect of the present invention, a method of ooi«>t^ a 
tubular member to a preexisting stnicture is provided that includes posiltoning the 
tubular member and an expansl(^ cone within the preexteting structure, anchoring 
the tubular member t6 the preexisting structure, and axially displacing the expansion 
cone relative to the tubular, merriber by jwiliing the expansion cone through the 
mpandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting stmcture. and a sealing element positibned b^ween the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that Includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring tito expandable tubujar member to the preexisting stmctura. and axtelly 
displacing the expansion xxme relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stnicture is provided that includes positioning the 
expandable hjbular member and an expansion cone within the preexisting structure, 
mchoring the expandable tubglar member to the preexisting stnjcture. and axiaiiy 
dtepladng the expansion oorie relative to the expandable tubular member by pulling 
the expansion cone through the. expandable tubular member. The tubular member 
Includes: a first preexpanded portion, an intennediatB portion coupled to the first 
preexpanded portion hdudlng a sealing element, and a second preexpanded 
portion coupled to.theintemnediate portion. . 



According to another aspect of the present invention, a method of coupling a 
tutHilar mOTil>er to a preexisting structure is provided that includes positioning the 
expandabte tubular memt>er and an expansion cone within the preexisting staidi^, 
anchoring the expandable tubular meniber to the preexisting structure, and axially 
S disfriadng the expansion cone retative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant aixial 
force, and an increased axial force. 

According to another aspect of the present Invention, a method of coupling a 

10 tubular member to a preexisting stnicture is provided that includes positioning the 
tutHilar member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the pree)dstlng structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmdure is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tajbular men^r to the preexisting stnicture, axially displacing the expansion 
pone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injectirig a curable fluidic sealing material.between 
the tubular member and the preexisting structure prior to axially dispiadr^ the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stnjcture is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
strtjcture, anctoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting storcture is provided that includes positioning the 
tubular meml)er and an expansion cone within the preexisting stnicture, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubuter member. 



10 



According to another aspect of the present invention, a method of ooupflng 
an expandat)le tubular metrtoer to a preiexisting stmcture is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, ^xisltionlng the anchoring device above the 
expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and axlally displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisling sttiucture is provided that includes 
positioning the tubular member and an exparision cone within the preexisting 
structure, explosively anchoring the tubular member to the preexfeting structure, and 
axlally displadng the expansion cone relative to the tubular member. 

Aocbrdihg to another asjsect of the present Invention, a method of coupling 
an expandable tubular to a preexisting stmcture Is provided that includes fixing the 
position of an expansiqin cone within the preexisting structure, driving the 
15 expandable tubular meniber onto the expansion cone in a first direcddn. and axlally 
displadng the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are dlfforent. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting stnicture, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present Invention, a method of coupling 
an e}9)andable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expanston cone, and an anchor into the 
preexisting stnicture. and anchoring the expandable tubular member to the 
preexisting stnicture, ly: pivoting one or ihore engagement elements, and axially 
displacing the expansion ppne. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that Includes 
placing the expandable tobular member and an expansion cone Into the preexisting 
structure, placing a quantity of a fhiidic material onto the expandable tobular 
member to anchor the expandable lubular member to the preexisting structure, and 
axially displadng the expanston cone. \ 
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r According to another aspect of the present invention, a method cA coupling 

an expandable tubular member to a preexisting structure is provided that includes 
positiontng the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular rt^mber to the preexisting 
5 stmctiire by injecting a quantity of a hardenable fiuidic material into the preexisting 
structure, at least partially curing the hardenable fiuidic sealing material, and axlally 
p. displacing the expansion cone. 

According to another asped of the present inventicMfi, a method of coupling 
^ an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansioh cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward directton. 

According to another aspect of the present invention, a method of coupling 
r an expandable tubular member to a preexisting structure is provided that includes 

15 placing the esqfiandable tubular member and an expansion bone within the 
P preexisting structure, inJepUng a quantity of a first fiuidic material having a first 

density into the region of the preexisting stnjcture outside of the expandable tubular 
r member, and injecting a quantity of a second fiuidic material having a second 

density into a portion of ttte expandable tubular member below the expansion cone, 
r 20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
r- an expandable tubular member to a preexistir^ structure is provided that includes 

placing the expandable tubular member and an expansion cone into the preexisting 
^ stixicture. anctoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to ttie expsv^n cone, and pressurizing an interior portion of 
^ ttie expandable tubular member below tt)e expansion oone. 

According to anotiier aspect of the present inventton, a method of coupling 
an expandatrie tubular member to a preexistirtg structure is provided that includes 
placing the mpandable tubular member and an expansion cone into Uie preexisting 
30 structure and applying an axial force to ttie expandable tubular member. 

According, to another aspect of the present invention, an apparatus for 
coupling a tubular rnember to a preexisting structure is provided ttiat includes an 
^ expandable tubular member, an anchoring device adapted to couple the expandable 

tubular memt>er to the premdsting struc^roi. and an expansion cone movably 
r 35 coupled to ttie expandable tubular member and adapted to radially expand the 

7- 



expandable tubular member, induding: a housing indudtng a tapered first end and a 
second end, one or more grooves fomied ir\ the outer surface of the tapered first 
end, and one or more axial flow passages fluldidy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
indudes an «q>andable tubular member, an anchoring device adapted to couple the 
expandatrte. tubular niember to the preexisting structure, and an expanston cone^ 
movabty coupled to the e)4>andabi6 tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubula;: member indudes: an 
annular member, , having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that vartes less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular merhber for radial expanstohs of up to about 
25%. 

According to another aspect of the present invehtlori, an apparatus for 
coupling an expandable tubular member to a preexisting staicture is provided that 
indudes an expandable tubular mennber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nfK>vably coupled to the expandable tutHJlar memt>er and adapted to radially expand 
the expandable tubular member. The expandable tubular member indudes: a first 
tubular nrwmber, a second tubular menriber, and a threaded connectton for coupling 
the first tubular mernber to the second tubular member, the threaded oonr^ction 
induding: one or more seaUrig numbers for sealing thejnterface between the first 
and second tubular members. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular merriber to a preexisting strudure is provided that 
indudes an isxparidable tubular ntember, an artchoring device adapted to couple the 
expandable tubular member to the preexisting stmdure. and an expanston cone 
movably coupled to the e)9andable tut>ular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member indudes: a layer 
of a lubricant coupled to the Interior surface of the tububr member. 

According to another aspect of the present inventton, an apparatus for 
coupling an exparidable tububr mennber to a preexisting structure is provided that 
indudes ah expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the pree}dsting stnjcture. and an expansion cone 
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movably coupled to the expandable tubular memt}er and adapted to radially expand 
the expandable tubular membidr. The expandable tubular member Includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular miember to a preexisting structure is provided ttat 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stiructure, and an expansion cone 
movably coupled to the expandcU)le taibular mend>er and adapted to radially expand 
the expandable tubidar member. The expandable tubular mend)er includes: a pair 
of rings for er^aging the preexistihg structure, and a sealing element posttimed 
between the rings for sealing the iriterface between the tubular member and the 
prsexistbig structure. 

According to another aspect of tto present invention, an apparatus for 
coupling an ex(»ndable tubular rnember to a preextetinp structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 
iTxm slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexteting structure, arxJ an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intennedidte portion coupled to the first preexpanded 
portion including a sealing element, and a.seoond preexpanded portton coupled to 
tt)e intermediate portion. 

According to anottier aspect of ttte present invention, an apparatus for 
coupTing an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to.couple the 
expandable tubutar member to tiie, preexisting s^cture, an expansion cone 
movably coupled to ttie expandable tubular member and adapted to radially expand 



the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular niember to a preexisting stnicture is provided that 
5 includes a first support member, a second support member coupled to the first 
support member^ an expansion cone coupled to the first support mennber, an 
expandable tubular member ooiXfiM to the mpansipn cone, and an anchoring 
device coupled to the second support member adapted to couple the e)q;)andable 
tubular member to the preexisting structure. The anchoring device is posWoried 
10 above the expansion oone. 

According to another asped of the present Invention, an apparatus for 
coupling an expandable tubular meniber to a pree)dstlng structure is provided that 
includes a first support rnember, a second support member cpupM to the first 
support member, an expanston cone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosive 
' arichoring device coupled to thei second support member adapted to coufrie the 
expandable tubular member to the preexisting structure. 

According to another aspect of the presertt invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 includes a support member, ah expandable expansion cone coupled to the support 
member, and an expandable tubular nnember coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an exparidable tubular member coupled to the expandable expansion 
oone. 

According to anoth«- aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular rnember owpled to the expansion cone including one or more 
shape memory metal inserts, and^ a heater coupled to the support member in 
opposing relation to the shape nriernory rnetal inserts; 

According to another aspect of the present invention, an apparatus for 
oouprmg an expandable tubular member to a preexisting structure is provided that 
35 includes a support menrd)er, an expansbri cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the isxpandable bbu^r member. 

According to another aspect of the present irwentfon. an expandable tubular 

member provided that indudes: an expandable tubular body, one or more resUlent 
5 panels coupled to the expandable tubular body, and a release member reieasably 

coupled to the resilient panels adapted to controtlably release the resilient panels. 
According to another aspect of the present invention, an apparatus for^ 

coupling an expandable tubular member to a preexistirig structure is provided that 

indudes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular rhember cdupled to the expandable expansion cone, and an 

anchor coupled to the expandable tubular member, induding: one or rnore spikes 

pivotatty coupled to the expandabto tubular nrtember for engaging the preexisting 

structure. 

According to another aspect of the present invention, an apparatus for 
15 coupling m expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to the support member, an 
expandable tubutar rhember coupled to the expandable expansion cone, and an 
anchcM^ coupled to the expandiable tubuteur member, induding: one or nfx>re petal 
baskets pivotatiy coupled to the expandable tut>ular member. 
20 According to another asped of the present invention, an apparatus for 

coupling an expandable tubular nriember to a preexisting structure is provided that 
Indudes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expanston oone, induding: a slotted 
portton provMed at one end of the expandable tubular rnember. 
25' According to another asped of the present Invention, an apparatus for 

coupling an expandable tubularmemt^r to a preexisting structure is provided that 
Indudes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a doupling device boupled to the support member 
and an end portion of the expandatite tubular member, and 
30 a mass coupled to the end portbn of the expandable tubular member, the weight 
of the mass is greater than the yield strei^ of the expahda^ 

Acoordirig to anotheV asped of the prasent Irwentiori; an apparatus for 
coupling an e)^ndable tubular member to a preexisting structure \s provided that 
Indudes a support member induding a fiuM passage, an expansion cone coupled to 
35 the support member, an expandable tubular member coupled to the expansion 
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oone. a slip joint coupled to the expansbn oone. an end plate coupled to the slip 
joint, a fluid chamt>er coupled to the fluid passage;, the fluid chamt>er defined by Vhe 
Interior portk)n of the expandable tubular member t>etween the expansion cone and 
the end plate. 

5 According to arK}ther aspect of the present invention, a method of coupling a 

tubular member to a preexteting structure is provided that includes positioning the 
tubular member and an expansion cone vvithin the (weexisting structure, axially 
displacing the expansion oone, removing the expansion oone, and applying direct 
radial pressure to the tubular member 

10. According to another aspect of the present invention, an apparatus is 

provided that includes a tubular nr)ef7fl)6r coupled to a pree»sting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion oone within the preexisting 
structure, axially displacing the expansion oone. removing the. expansion cone, and 

15 applying direct radial pressure to the tubular merTft>er. 

Brief Description of the Drawings 
PIG. la is a fragmentary cross-sectionai illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. 1b Is a fragmentary cross-sectional illustration (rf the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross^ectional illustration of the apparatus of FIG. 
1 b after Initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of ttie expansion oone by pulling on ttie 
expansion oone and injecting a pressurised fluid below the expansion cone. 

FIG. 1e is a fragmentary GToss-^ectiorial illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

l^iG. If is a fragmentary crossrsectfonal illustration of ttie apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring devioe of the apparatus from the weUt)ore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 embodiment of an apparatus for exparKling a tubular member within a weObofe 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional iDustratbn of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2cls a fragmentary cross-sedional illustration of the apparatus of FIG: 

2b after initiating the axial dIspldMmerit of the expansion co^ 

FIG. 2d Is a fragmentary (^s-sectional iilustrati^^ apparatus of FIG. 

2b after initiating the axial displapement of the expansion cone by pulling, on the 

expansion cone and also by Injecting iai pressurized fluid below the expansion cone. 
15 FIG.2eisafragmenterycros5-sectionaiyiustrationoftheappar^ 

2c and 2d after the compleiion df the radial wpansion of the expandable tubular 

nramber. 

FIG. 2f is a fragmentery cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring de>rioe of the apparatus from the open ^ 
20 FIG. 3a is a fragmentery cross-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular nri^ber within a wellbore 
casing. 

FIG. 3b is a fragmentery cross-sectional illustration erf the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the weilbore 
25 casing. 

FIG. 3c is a fraigmentery cross-sedionai illustration of the apparatus of FIG. 
3b after Initiating the axial disptecemerit of the expanston cp^ 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandabte tubular nnember 
30 FIG. 4 is a fragmentery cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGiS. la to 3d. 

FIG. 5 is a ooss-secfional illustration of an embodiment of a coupling 
arrangement for use in the expandabte tubular rnembers of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an enrUKxliment of an expandable 
tubular member having a slotted upper section for use in the apparatus of RGS. la 
td3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansim cones of the apparati^ of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-secUonal illustration of the plaoement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional iHustratton of the apparatus of FIG. 

10a during the irijection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmehteiry cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placenr)ent of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 1 0e is a fragmerttary cross-sectional lllustrBtlon of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular nnember of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the sbdal dteplacement of the expansion cone. 

FIG. lOg te a fragmentary cross^sectlonal iUustratton of tlie apparatus of FIG. 
30 . lOe after initiating the axial dispiabement of the expansion cone by pulHng on the 
expansion obrie and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. 1(N is a fragmentary cross-sectional illustration of the apparatus of FfG. 
lOh after the decoupling and refwval of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fre^mentary cross-sectionar illustration of an alternative 
embodiment of an apparatus for coupling an 6xpandat)le tubular member to a 
preexisting structure. 

FIG. 1 1 b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
1 la after anctoring the expandable tubular membw of the apparatus to the wellbcm 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lib after initiating the axial displacement of the expanston cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

V nG. lie is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 1 id after deactivating the anchoring device. 

FIG. 1 1f is a firagmentary cross-secHonal illustration of the apparatus of FIG. 
11e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular merrtber to the wellbore casing. 

FIG. 12c is a fragmentary cross^cUonal illustration of the apparatus of FIG. 
12b after Initiating ttie axial displacement of the expandabte expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a frsgmentary cross-sectional iliustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional niiistration of the apparatus of FiG. 
13a after activatjng the shape memory metal inserts in order to anchor the 
exparxiable tubular memt)er to the wellbore casing. ^ 
FIG. 1 3c Is a fragmentary cross-se^nal iUiistratton of the apparatus of FIG. 
5 13b after irutiating the axial dtsplaoement of the expansion cone. ^ 
FIG. 13d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 1 3c after completing the radial expansion of the expandable tubular member. ^ 
FiG. 14a Is a fragmentary cross-sectional illustration of an attemath^e 
embodinrwnt of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a weilbore casing. 

FIG. 14b is a fragmentary cross*seclionai j^iustration of the apparatus of FIG. 
14a after coupling the padcer to the wellbore casing. H 

FIG. 14c is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
'14b after initiating the axial dtsplaoement of the expandable tubular member towaids - *^ 
IS the expansion cone. 

FIG. 14d is a fragnnentary cross-sectional illustration of the apparatus of FiG. ^ 
14c after radially expanding the end of the expandable tutMjIar member onto the 
expansion cone. n 
FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the padcer from the wellbore casing. 

FIG. 14f is a fragmentary cross-s^ctlonal illustration of the apparatus of FIG. *■ 
14e after initiating the axial displacement of the expansion cone relative to the ^ 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the ^ 
25 radial expansion of the expandable tubular member. 

FiG. 15a Is a fragmentary cross-sedional illustration of an alternative 
embodnnent of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a welibpra. 

FIG. 15b is a fragmentary cross^secUonal illustratipn of the apparatus of FIG. 
30 15a after coupHng the resflient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional lllustriation of the apparatus of FIG. *^ 
15b after Initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectlonai IHustration of the apparatus of FIG. n 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a Is a top view of an embodiment of a resilient, anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG.. 17b is a top view of the resilient anchor of FIG. 17d after releasing the 

resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b Is a fragmehtery crc^aectbnai top view of the resilient anchor of 
FIG. 18a after reletting the resilient elements. 

FIG. 19a is an front view of an embpdiment of an expandable tubular 
member Including one or more rasilient paheb. 
15 FIG. 19b is a cross-sectional view of the expandable tubulair member of FIG. 

19a. 

FIG. 19c is a bottom view of the expiandaUe tubular member of FIG. 1 9a. 

FIG. 20a is a fragmentaiy crossrsectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wetlbore. 

FIG. 20b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentery cross-secHonal illustration of the apparatus of RG. 
20b after Initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after cpmptetion of the radial expansion of the expandabte tubuter rriember. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. . 

FIG. 22b is an Illustration of the anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c Is a ooss-secBonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a Is a fragmentary cross-sectional illustration of an alternative 
embodinnent of an apparatus for coupling an expandable tubular member to a 
S preexisting structure positioned v^in a wellbore. 

FIG. 23b is a fragmentary cross-secHonal Illustration of the apparatus of FIG. 
20a after Injecting a quantity 6f a hardenable fluldic sealing mat^iai Into the open 
hote weDbore sisiction proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-secHonal illustration of the apparatus of FIG. 

23b after permitting the hard^riable fluldic sealing material to at least partif lly cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustratbn of the apparatus of FIG. 
IS, 23d after completion of the radial expansion of the exparnlable tubular member. 

FIG. 24a te a fragmentary cross-sectional illustratbn of an alternative 
emtxxliment of an apparatus and method for coupfing an expandable tubular 
member to a preexisting structure positioned within a wellbore cajsing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary crpss-sectiondl illustration of Vhe apparatus of FIG. 
25a after Injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion bone. 
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FIG. 26a IS a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus arid method for coupling an expandable tubular 
memt>er to a preexisting structure. 

FIG. 26b is a fragmentary cross-secUmai illustration of the apparatus of FIG. 
26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the. apparatiffi of FIG: 26b. 

FIG. 27 Is a flew chart illustration of a preferred embodiment cf a method of 
coupling an expandable tubular to a preexisting structure 

RG. 28 is a cros^-sectipnal mustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the isubsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatus for couplir^ tubular members to a preexisting 
structure Is provkied. in a preferred embodiment, the tubular membere are'ooupled 
to the pree)d8ting structure by radially expanding the tubular rnembere into contact 
with the preexisting structure. In a preferred ernbodiitient, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
structure and then pulling an expanston cbr>e through the tubular memt>ers. In this 
n^ner, the tubular members are radially expai:ided and coupled to the preexisting 
structure. 

Referring initially to FIGS, 1a» lb. 1c, Id, 1e. 1f and 1g. a preferred 
embodiment of a method and apparatus for omjpllng an exparuJable tubular memt)er 
to a preexisting structure will be described. Referring to Fig. 1a, a wellbore casing 
100 is positioned within a subterranean fcimnation 105. The wellbore casing 100 
rroy be positioried in iany orlentatton from the vertical direction to the horizontal 
direction. The wellbore casing 100 further indudes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation performed upon the surreumfing 
subterranean fbnmation 105. As will be recognized by persons having ordinary skill 
in the art. the openings 1 10 can adversely affect the sut>8equent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment an apparatus 115 is utilized to seal off the 
openings 110 in the welllx}re casing 100:. More generally, the apparatus 115 is 

19 



preferably utilized to form or repair wellbore casings, pipelines, or stnictural 
supports. 

The apparatus 115 preferably includes a first support member '120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 Is preferably adapted to be coupled to a 
sur^ locajton. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic matertats and/or eleictrical curfent and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
rhay. for example, be conventionai comrnerdaily available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support mertiber 125 is preferably adapted to be coupled to a 
sur^ tocatton. The second 'support member 125 is further coupled to the 
expanston cone 130. The secorid support member 125 is preferably adapted to 
pennit the expanston cone 130 to be axiaiiy displaced r^tive to the first support 
member 120. The second support member 125 may, for example, be converittonal 
commercially available sitek wire, braided wire, coiled tubing, or drilling stock 
material. 

The expanston cone 130 is coupled to the second support mernber 125. The 
expansion cone 130 Is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axiaiiy displaced relative to the 
expandable tubular member 140. In a prefened embodiment, the expansion cone 
130 is provkled substantially as disctosed in one or more of the foUowing: (1) U.S. 
utility patent applteatlon serial no. 00/454,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, which dairned the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11i293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utiBty patent appik:ation serial no. 09/510,913, attorney docket ho. 25791.7.02, filed 
on 2/23/2000, which dalmed the benefit of the filing date of U.S. provisional 
appllcatton no. 60/121J02. filed on 2^5/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.3. utility patent applicatton serial no. 09/440,336. 
attorney dockM no. 25791.9.02. fited on 11/15/1999. which dalmed the benefit of 
the filing date of US. provbional applicatton no. 60/108,558, Btlonmy docket no. 
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25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent appOcation no. 60/183.546, 
filed on 2/18/2(M)0; <6) U.S. utility patent application no. 09/523,460> attorney docket 
no. 25791.11.02, filed on 3/10/2000. wtilch claimed the t^enefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

5 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whk:h claimed the t)eheflt of the filing dates of U.S. pfovistonai apptk:ation no. 
60/121.841, attorney docket na 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utitity appficatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2(K)0, which claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket rio. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiicatton no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the bervefit of the filing date of U.S. provisional patent applicatkm 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15. utMfy patent applicatton no. 09/559,122. attorney docket no. :25791 .23.02, filed on 
4/26/2000. which daimed the t>eneflt of the filing date of U.S. provisional applh^on 
no. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application ho. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal applicatton no. 60/143,039, attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey docket no. 25791.273 filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 

25 attomey docket no. .25791 .39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring devtee 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 arid the wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably controllably. anchors the expandable tubular 
member 140 to the wellbore casing 100 to fadiitate^ the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expansk>n cone 
130. In a preferred embodiment, the anchoring device 135.indudes one or more 
expandable elemerits ISO ttiat are adapted to controllably extend from the body of 

35 the anchoring devtoe. 135 to engage both the expandable tubular member 140 and 
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the weilbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluklic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydraulicaliy actuated packers commercially available 
from Halliburton En^y Servtees or Badier-Hughes. 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandabte tubular member 140 Is further preferably adapted to be 
. removably coupled to the expandable element 150 of the anchoring device 135. In 
a pr^erred embodimerit. the expandaibie tiAnjIar merhber 140 indud^ one or more 
andKNing windows 155 for pennitting the expandable elements 150 of the 
anchoring device 135 to engage the weilbore casing 100 and the expandable 
tubular member 140. 

In a preferred einbodbnent. the eicpandable tubular member 140 further 
indudes a lower oedion 1^, an intermediate section 105, and an upper sectton 
170. In a preferred end)bdiment, the lower section 160 includes ttw anchorbig 
windows 155 in drder to prtsvide anchoring at an .end portion of the expandable 
tubular member 140. In a prefened iambodiment. the wall thickness of the tower and 
intamnediato secUons. 160 and 165, are less than the Wall thidcness of the upper 
section 170 In order to optinnally couple the radnily expanded pqrtioh of the 
e)98ndable tubular member 140 to the weilbore casirig 1 00, 

In a prefenred embodiment, the expandable tubular member 140 Is further 
provided substantially as disclosed in 6ne or more of the foltowtng: (1) U.S. utility 
patent applicatkm serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appliratton no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of thd filing date of U.S. provisional 
appltoation no: 60/121,702. filed on 2/215/1999; (3) U.S. utility patent application 
serial na 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the fRIng date (rf U.S. provisional applteatkm no. 60/119,611, 
attomey docket na 25791.8; (4) U.S. utffity pateiit applicatton serial no. 09/440,338. 
attorney docket no. 25791.6.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional appUcatton rw>. 60/108.556. attorney docket no. 
25791.9, ffled on 11/16.1998; (5) U.S. provlstonai pataint applicalton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utilHy patent application no. 09/523.460. attomey docket 
no. 25791.11.02. fHed on 3/10/2000. which dainted the benefit of the filing.date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attcmey docket no. . 25791. 12.(K2. filed on 2^4/2000, 
wliich claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791 ;i 2. fited on 2/26/1999 and U.S. provistonal 

5 application no. 60/154.047. attorney docket no. 25791J29, filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/$11.941, attorney docket no. 25791.16.02, filed on 
2(24/2000. whteh dainted the benefit of the fllirtg date of U.S. provisionial serial no. 
60/121 ,907. attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
appUcatton no. 09/588,946. attontey docket no. 25791.17.02. filed on June 7. 2000. 

10. whfeh claimed the benefit of the filing date of U.S. provisipnai patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utUity patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whkih claimed the benefit of the filing date of U.S. provisionai appDcatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 proviskMial appiicatton no. 60/146,203, attorney docket nd. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039. attorney docket np. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 

20 U.S. provistonal patent appiicatton no. 60/159,033, attomey docket no, 25791.37, 
fited on 10/12/1999: and (16) U.S. provi»onal patent appiicatton no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. ttte disclosures of wtuch are 
incorporated herein by reference. 

The sealing menf\bers 145 are coupled to the outer surface of the upper 

25 portion 170 of Uie expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluktidy seal the Intarteoe between ttte radially 
expanded expandabto tubular member 140 and ttw weObore casing 100. In a 
. prefienBd embodiment, ttie apparatus 115 includes a pluraHty- 1^. sealing rmmbers 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 

30 opening 110. 

As illustrated in FIG. 1a, the appaatus 115 b preferably positioned within the 
vveUixxe casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 includes a plurality of sealing members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluldldy isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 115 is then ianchored to the wellbore 
casing 100 using the anchoring device 135. In. a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
Ihe expandable tubular memtw 140 Into Intwnate contact with ttw wellbore casing 
100. In this manner, the tower section 160 of the expandable tubular merrier 140 is 
renwvably coupled tothe welbpre ea^big 100. 

\ In an attemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of ttie tubular 
member 140 and the weUbore casing 100. The compressHile cenwnt and/or epoxy 
is then pemnltted to at toast partialiy cure prior to tto Inittotion of the radial expansion 
process. In tNs manner, an annular structural support and fluidic seal to provided 
around the tubutor niember 140. 

As fflustiated to FIG. Ic, the mpanston cone 130 is then axiaBy dtoplaoed by 
applying an axial force to the sieoond support member 125. In a preferred 
embodlnwnt. the axisd displacement of the expansion cone 130 radtolly expands the 
expandabto tubutor mernber 140ilnto intimate contact the wafls of the wellbore 
casing 100. 

In an altennative embodiment, as illustrated In FIG. Id. the axtol 
disptecement of the expansfon cone 130 is enhanced by injecting a pressurized 
fluldic material Into the annutor space between the first support rhember 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
tower annular face of the expansion cone 130 using the pressurized fluldic material, 
to this manner, a temporary need for increased axtol force during the radtol 
expansion process can be easily satisfied. 

As Illustrated in FIGS. 1e. If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axtol dteptocement of the expansion cone 
130. the first support member 120 and the anchoring device 135 am preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifUng the first support mentoer 120 and anchoring device 135 
from the weSbore casing 100. 

As lllustreted to FIG. 1g. in a prtferrM embodiment, the opening 110 In.the 
wellbore casing 100 is seated off by the radtolly expanded tubular member 140. In 
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this manna-, repairs to the wellbore casing 100 are optimalty provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
r and structural supports. 

Referring to RGS, 2a, 2b, 2c, 2d, 2e and 2f, an alternative embodiment of a 
^ 5 method and apparatus for coupling an expandable tubular rr^mber to a preexisting 

structure will be described. Referring to Fig. 2a, a wellbore casing 200 and an open 
^ hole wellbore section 205 are positioned ^In a subterranean fbm The 

wellbore casing 200 and the open hole wellbore secdm 205 may be positioned in 
_ any orientation from the vertical direction to the horizmtal direction^ 

10 in a preferred embodiment an apparatus 215 is utilized to , couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open Me wellbore section 205 is provided with a cased portion. More 
gerwally. the apparatus 215 is preiferabiy utilized to fonm or repair wellbore casings, 
pipelines, or structurai.supports. 
15 The apparatus 215 preferably includes a first support member 220. a second 

^ support member 225, an expansion cone 230, an anchoring device 235, an 

expandatrie tubular member 240. one or mcxre upper sealing members 245, one or 
^ more lower sealing members 250, and a flexible coupling elennent 255. 

The first support member 220 is preferably adapted to be coupled to a 
20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or conrmunication signals 
from a surfacae location to the anchoring device 235. The first support member 220 
p. may, for example, be conventional commerctally available slide wire, braided wire. 

25 coiled tubing, or drilling stock material. 
^ The second support member 225 is preferably adapted to be coupled to a 

surface location. The second support number 225 Is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
pennit the expansion cone 230 to be axially displaced relative to the first support 
30 member 220. The second support member 225 may, for example, be conventional 
commerdalty available slide wire, braided wire, coiled tubing, or drilHng stock 
material. 

In an alternative embodiment, the support member 220 Is telescoplcally 
coupled to ttie supped member 225. and the support member 225 is coupled to a 
35 surface support structure. 
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The expansion cone 230 is coupled to the second support raemt)er 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a prefened embodiment, the expansion cone 
230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
uMBty patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed . 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney dodtet no. ^791 .3, filed on 1 2/7/1 998; (2) U.S. 
utffity patent appfteatipn serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date, of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatk)n 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed ori 2/10/2000. which 
cMmed the ben^t of the fliirig date of U.S. provisional application no. 6Q/t19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatkm serial no. 09/440.338. 
attorney docket no. 2S791.9.02. filed ori 11/15/1999. whteh claimed the benefit of 
ttie ffling date of U.S. provisional applteation no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appllcatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatldn no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/tO/2000. whteh claimed ttie benefit of ttie filing date of 
U.S. previsimal application no. 60/124.042. filed on 3/11/1999; (7) U.S. ulilily patent 
applteatlon no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed ttte benefit of the filing dates of U.S. provisional appiicatkm no. 
60/121,841, attorney docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
applteaticm no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatkMi no. 09/511.941. attomey docket ho. 25791.16,02. filed on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S: provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent' 
appDcation no. 09/588,946. attonray docket no. 25791.17.02. filed on June 7, 2000. 
which claimed ttw benefit of ttie filing date of U.S. prDvisk)nal patent applteation 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton na 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appHcatton no. 60/146,203. attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
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^ 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162,671. attorney dodtet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
- application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 

U,S. provisional intent application no. 60/159,033, attorney docket no. 25791 .37, 
m 5 filed cm 10/12/19%; and (16) U.S. provlstonal patent application no. 60/165.228. 

attorney docket to. 25791.39, filed on 11/12/1999, ttm disclosures of which are 
^ incorporated herein by refererioe. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be oontroBably coupled to the 
10 expandable tubular member 240 and the open hole weilbore section 205. In this 
manner, tiie andiorir^ device 235 preferably cdntrollably anchors the expandable 
\^ tubular member 240 to the open hole weilbore section 205 to facilitate ttie radial 

expanston of ttie expandable tubular member 240 by the axial displacement of the 
r expansion cone 230. In a preferred ernbpdiment, the anchoring device 235 includes 

15 one or rrxm expandable eleitmrite 260 that are adapted 

the body of ttie anchoring device 235 to engage both ttie flexiUe coupling element 
255 and the open hole weilbore sectton 205. In a profaned embodiment, the 
^ expandable elements 260 are actuated using fluidic pressure. In a preferred 

embodiment, ttie anchoring device 235 is any one of the hydrauiicaily actuated 
p 20 packers commerdaliy available from Halliburton Energy Services or Baker-Hugh^. 

The expandable tubular member 240 is removably coupled to ttie expansion 
cone 230. The expandable tubular member 240 is furttter preferably coupled to ttie 
flexible coupling element 255. 
^ In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower section 265, an intermediate section 270, and an upper section 
^ 275. In a prefened endnxliment, ttie lower section 265 Is coupled to ttie flexible 

coupling element 255 in order to prbvMe anchoring at an end portion of ttie 
exparidaUe tubular member 240. In a preferred embodiment, the wall thickness of 
ttie tower and intemnetdiate sections, 265 and 270, are less ttian ttie wall ttiickness of 
30 the upper section 275 In order to optimally couple ttie radially expanded portion of 
r ttie expandable tubular men^ 240 to ttie weilbore casing 200 and the open hole 

weilbore section 205. 

r"' In a preferred embodiment, ttie expandable tul>ular member 240 is furttier 

provided substantially as disctosed in one or mcxfe of ttie foltowing: (1) U.S. utility 
35 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit erf the filing date of U.S. provisional patent — 
application no. 60/1 1 1 .293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. fited ««« 
on 2/23/2000. which dainted the t>enefit of the filing date of U.S. provisbnal 
5 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application ^ 
serial no. 09/502.350, attorney docket no. 25791.8:02. filed on 2/10/2000. which 
dalrirad the benefit of the fiKng date of U.S. protdsional application no. ^ 
attorney dodcet no. 25791.8: (4) U.S. utilily patent application serial no. 09/440.338. 
attorney docket no. 25791.9:02. filed on 1 1/15/1999. whteh daimed the tKtnefit of 

10 the fillip dale of U.3. provistonal appiicatton no. 60/108,558. attorney docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provraional patent application no. 60/1 83,546.^ 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523,460. attorney docket ^ 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the fiilng .date of 
U.S. proviskmal appltoatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utHity patent ^ 

15 application no. 08/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. proviskvtal applteatton no. 
60/121.841. attonwy docket nO. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

20 2^4/2000, which daimed the benefit of ttie filing date of U.S. provisksnal serial no. 
60/121 .907. attorney docket no. 25791 .1 6, filed on 2/26/1 99^; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17:02, filed m June 7. 2000, 
which daimed the benefit of the filing date of U.S. provistonat patent appiicatton 
serial no. 60/137,998, attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent appltoatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 

4/26/2000. which daimed the benefit of the filing date of U.S. provisiorail appiicatton ^^ 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appiicatton no. 60/146,203, atlorrwy docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistorail appRcafion no. 60/143.039. attorn^ docket no. ^ 

30 25791.26. filed on 7/9/1999; (13) U.S; provistonal patent appltoatton serial no. 
60/162.671. attorney dodcet no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159.039. attorney dockist rw. 2579136. filed on 10/12.19)99; (15) 
U.S. provistonal patent appHcatlon no. 60/159.033, attorney docket no. 25791.37, ^ 
fited on 10/12/1999; and (16) U.S. provisional patent appHcation no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The upper sealing meml)ers 245 are coupled to the outer surface of Vhe 
upper portion 275 of the expandat)le tubular member 240. The upper sealing 
5 members 245 are prefmbly adapted to engage and fluidicty seal the interbce 
between the radially expanded expandable tubular member 240. and the weObore . 
casing 200.. In a preferred embodiment, the apparatus 215 Includes a plurality of 
. upper sealing mernbers 2^45. 

The kjwer sealing members 250 are coupled to the outer surface of the 
10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferaUy adapted to enga^^ and fluididy seal the biterfiaoe 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment the apparatus 215 includes a 
plurality of lower sealing members 250. 
15 The flexible coupling elernent 255 is coupled to the lower portion 265 of the 

expandable tubular .member 240. The flexible coupling element 255 Is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
20 wellbore section 205. In a preferred embodiment the flexible coupling element 255 
Is a slotted tubular mernb^r In a preferred embodiment, the flexible coupling 
elerrant 255 includes one or more hook elements for engaging the walls of the open 
hde wellbore section 205. 

As illustrated In FIG. 2a, the apparatus 215 is preferably positioned with the 
25 expandable tubular member 240 positk)ned in overlapping relatton with a porttoh of 
the wellbore casing 200. In this manner, the radially expanded tubularniember 240 
Is coi4)led to the tower portion of the welU)ore casing 200. In a preferred 
embodiment the upper sealing menibers 245 are positioned in opposing relation to 
the lower portton of the weHbore casing 200 and the tower sealing member 250 are 
30 positioned in opposing relation to the waHs of the open hole wellbore se^ In 
r this manner, ttie interfece between Oie radially expanded tubular member 240 and 

the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed. 

As illustrated In FIQ. 2b, the apparatus 215 is then anchored to the open 
35 hole wellbofe section 205 udng the anchoring device 235. In a preferred 
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embodiment the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
weffl)ore section 205. In this manner, the lower section 265 of the expandable 
tubular member. 240 is removably coupled to the walls of the open hole wetlbore 
section 205. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The Compressible cement and/or epoxy is then pemnltted to at least partiaDy 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular stniclural support and fluidic seal is provided around the tubular member 
240. 

As Illustrated in FIG. 2c, ttte expansion cone 230 is then axiaDy displaced by 
applying an axial force to the second support member 225. In a preferred 
embodiment, the axial dlsplaoement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d. the axial 
displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material Into the annular space between the first support member 220 and the 
second support rriember 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material, 
in this manner, a temporary need for increased axial forc?e during the radial 
expansion process can be easily satisfied. 

As'iDustrated in FIGS. 2e and 2f. after the expandable tubular rnember 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferat)ly removed 
firom expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS. 3d, 3b, 3c and 3d, an aHemaHve embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stmcture will be described. Refenii^ to Rg. 3a, a wellbora casing 300 is positioned 
within a subterranean formation 305. The wellb<M casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The welllx>re 
casing 300 further includes one or more openings 310 that n^y have been the result 
of unintentidnal damage to the wetlboie casing 300, or due to a prior perforation or 
fracturing operation perfonned upon the surrounding subterranean formation 305. 

irih 5 As wHI be recognized by persons having ordinary skill in the art the openings 310 

can adversely affect the subsequent operation and use of the wellbore casing 3CX} 

^ unless they are sealed off. . 

In a preferred embodiment an apparatus 315 is utilized to seal off the 

^ openings 310 in the wellbore casing 300. More generally, the apparatus 315 Is 

10 preferably utilized to ftvm or repair wellbore casings* pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support nrieniber 320, an exp^ 
cone 325, an anchoring device 330, an expandable tubular niiember 335, 
r more sealing mernbers 340. 

15 The support member 320 k preferably adapted to be coupled to a surface 

^ location. The support member 320 is further coupled to the exiiiansion cone 325 

and the anchoring; device 330. The support nmfnber 320 is preferably adapted . to 
T convey pressurized fluidlc materials arkl/or electrical current an^^^^ 

signals from a surface location to the anchoring device 330. The support member 
n 20 320 may. for example, oonventional commercially available slick wire, braided 

wire, coiled tubing, or drilling stock material. 

The expanston cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandal>le tubular 
I.. member 335 when the expanston cone 325 is axlally displaced relative to the 

25 expandatte tubular member 335. In a preferred embodiment the expansbn cone 
^ 325 is provMed substaritially as disclosed in one or more of the foltowing: (1) U.S. 

utility patent applicatton serial ho. 09^54.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applicatton no. 60/111^. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
30 utility patent appHcation serial na 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of US. provisk>nal 
application no. .60/121.702. filed .on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502;350, attomey docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611; 
35 attomey docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440.338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999. \Vhich claimed the benefit of 
ttie fifing date of U.S. provisional appllcatlon.no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appHcation nO. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
5 . no. 25791.11.02, filed on 3/10/2000, wtiich clalnied the benefit of ttw filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney, docket no. 25791.12.02, filed on 2/24/2000. 
which dabned the bdnefit of the finng dates of U.S. previstond application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 applicatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatim no. 09^11.941. attorney dodcet no. 25791.16.02, filed on 
2/24/2000. whteh claimed ttie benefit of ttie filing date of U.S. proviskmal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588.946, attomisy docket no. 25791.17.02. fHed on June 7, 2000, 

15 whk^i dabned ttie benefit of ttie filing date oX U.S: provlstonal patent appRcatton 
serial no. 60/137.998. attorney docket na 25791.17, filed qh 6/7/1999; (10) U.S. 
utilHy patent applicatkin no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dabned ttte benefit of ttie filing date of U.S. prdvistonal application 
no. 60/131.108, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 provisional application no. 66/146,203, attorney dod<et no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

25 U.S. proviskmal patent applteation ho. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and. (16) U.S. provistoria! patent applteation no. 60/165.228. 
attomey docket no. 25791.39, filed oh 11/12/1999, ttie disdosures cH which are 
inooFpocated here by reference. 

The anchoring devtee 330 is coupled to ttie support member 320 and ttie 

30 expanston cone 325. . The anchoring device 335 is preferably adapted to controllably 
coupled to ttte. expandable tut>ularmennber^ to. ttie weilbore^^ In this 

manner, the anchoring device 330 preferat}ly controilat>ly andiors the. expandable 
tubular member 335 to the wellbore casing 300 to tedlRate ttie radial expansion of 
ttie expandable tubular rnember 335 by ttie axial displaoement of ttte expansion 

35 cone 325. In a preferred embodbnent. ttie anchoring device 330 bidudes one or 
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more expandable elements 345 that are adapted to contrdlabty extend from the 
txxly of the anchoring device 330 to radially displace cbnresponding engagement 
elenrrants 350 provided in the expandable tubular member 335. In a prefen^ 
embodiment/ the radial displacement of the eng^ement etements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment, the expandable elen^nts 345 are pistons that are actuated using 
fluldtc pressure. In a preferred embodin^t, the anchoring device 330 is any one of 
the hydreulically actuated anchoring devices commercially availal)le from Hallburton 
Energy Services or Balceir-Hughes. 

10 In an altemative embodirnent, the expandable elements 345. are explosive 

devices that contrdliably generate a radially direded explosive force for radially 
displadng the engagement elements 350. In a preferred embodinnent. the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

1 5 The expandable tubuteir membeM- ^5 is removably coupled to the expansion 

cone 325. In a prefarred embodiment, the expandable tubular mcmnber 335 includes 
one or rnore engagement devices 350 that are adapted to be radblly displaced by 
the anchoring device 330 into engagement with thq walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 Is coupled to the wellbore 

20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellt>ore casing 1 00. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower sec^on 355, an intermediate section 360, and an upper section 
365. In a prefenred embodiment, the lower section 355 includes the engagerhent 

25 device 350 in order to provide anchoring at ah erid pprtton of the expandable tubular 
member 335. In a preferred embodlmerit, the wall thickness of the tower and 
Intermediate sections. 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple ttie radially expanded portton of the 
expandable tubular nlenrd)er 335 to the wellbore casing 300. . 

30 In a preferred embodiment, the expandable tubular member 335 Is further 

provided substenttaDy as disclosed in one or more of the foltowing: (1) U:S. utility 
patent applicatiori serial no. 09/454.139. attorney docket no. ^791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provteional patent 
application ho. 60/111,293. attorney docket ho, 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent applicatton serial no. 09/510.913^ attorney docket no. 25791.7.02. filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional ^> 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which ^ 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
5 attorney docket no. 25791.8; (4) U.S. u^lity patent application serial no. 09/440,338, ^ 
attorney docket no. 2i5791.9.02, filed on 11/15/1999. which claimed the benefit of ^ 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791 .9, faed on 11/16.1998; (5) U.S. provisional patent ap^^ 
filed on 2/18/2000; (6) U.S; utility patent application no. 09/523,460, attorn^ docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, ^; 
which claimed the benefit of the filing dates of U.S. provistonal af)pllcation no. 
60/121 ,841 . attorney docket no. 25791 .12, filed on 2/2^1 999. and U.S. provisional r 

15 apptk:atton no. 60/154,047. attonriey docket no. 25791.29, fi^ 

U.S. utilily applteafion no, 09/511,941, attorney docket no. 25791.16.02, filed on ^ 
. 2/24/2000. which dalnried the benefit of ttie filing date of U.S.. provi8k>n8i serial no. 
60/121 ,907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000. 

20 which claimed the benefit of the filing date of U.S. provisional patent applteatio^n ^ 
serial no. 60/137.998. attomey dockdt no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on ^ 
4/26/2000, which dainied ttie beneftt of Uie filing date of U.S. provisional applicatam 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisk>nal application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applk:atton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
apptkatton no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisk>nal patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attonney docket no. 25791.39, filed on 11/12/1999, ttie disctosiires cf which are 
incorporated herein by referenpe. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portk)n 365 (rf Vne expandable tubular member 335. The sealing members 340 are . 
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preferably adapted to engage ar^ fluMidy seal the Interface between the radially 
expanded expandable tubular nnenober 335 and the wellbbre casing 300. in a 
pr^erred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing nrtembers 340 surround and isolate the 
opening 310. 

As Illustrated In FIG. 3a, the apparatus 315 Is preferably positioned within the 
weltbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. in a preferred embodiment, th^ apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy Isolates the opening 31 0. 

As Illustrated in FIG. 3br the expandable tubular member 335 of the 
apparatus 315 is theii mthored to the wellbore casing 300 using the anchoring 
device 330. in a preferred embodiment, the anchoring device 330 is pressurized 
and the expandable element 345 is extended from the anchoring device 330 and 
radially dispteces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the weliboiB casing 300. in this 
mamer. the lower section 356 of the expandable tubular nnember 335 is coupled to 
the wellbore casing 300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 335 and thie wellbore casir^ 300. The compressibid cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annuter structural support and fluidic seal is provided 
around tlie tubularnnember 335. 

As illustrated In FIG. 3c, the anchoring device 330 is then deactivated and 
the expanston cone 325 is axiaiiy displaced by applying an axial force to the support 
member 320. in a preferred embodirnent, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the mchoring 
device 330. Alternatively, the expandable eieme^ 345 are resllientiy coupled to 
the anchoring device 330. in this nrwiner. the expandable elements 345 retract 
duton»ticany upon the deactivation of ttie anchoring device 330. in a preferred 
embodiment, the axial displacenieht of the expansion cpne 325 radially expands the 
expandable tubular member 335 into intimate contect with the v^|ls of the wellbore 
casing 300. 
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As illustrated in FIG. 3d, after the expandable tulxilar member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320. expansion cone 325, and the anchoring device 330 are preferably 
removed frwn the expanded expandable tubular number 335. 

In a preferred embodlnwnt. the opening 310 In the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
b used to repair or fom wellbore casings, pipelines, and structural supports 

Referring to FIG. 4, an embodiment of a system 400 for applying an oxial 
force to the expansion cones 130, 230. and 325 Includes a lifting device 405, a first 
support member 410. a shock absorber 415. and a second suppot member 420. In 
a preferred embodlnr^nt, the system 400 is adapted to minlnto the transfer of 
shock toads, created during the oompleition of the radial expansion of tubular 
membere by the expanston cones 130. 230, and 325. to the lifting device 405. In 
• this manner, the radial expansion of tubular membere by the e^nsion cones 130. 
230 and 325 Is provided in an optimally safe manner. 

The lifting device 405 is ^pported at a surface locatton and is coupled to the 
f&st support member 410. The lifting device 405 may oorhprise any number of 
oonventtonal oommerdaity available lifting devices suKalUe for manipulating tubular 
membere wRhin a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprtee any number of 
conventional commercially available support membere such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick tine. 

The shock absort)er 415 Is coupled to the flret support member 410 and the 
second support member 420. The shock absorber 415 is preferably adapted to 
absorb shock loads transrhitled from the second support member 420. The shock 
absort>er 415 may be any number of conventtonal commercially available shock 
ab8ort)ere. 

The second support meniber 420 is coupled to the shock absoril)er 415. The 
second support menriber 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 1 30^ 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one erf the expansiori cones 130, 230 ahd 325 in 
order to radially expand tubular membere. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325. exit the radially expanded tubular members, the sudden shock loads 
generated are absortied, or at least mininnzed, by the shock absort)er 415* In this 
manner, the radial expansion of tubular men^>ers by pulling the expansion cones 
5 130, 230 and 325 using the lifting device 405 is provkled in an optimally safe 
manner 

Refemng to FIG. 5, an embodiment of a coupling system 500 fiDr use in the 
expandable tubular members 140. 240. and 335 will now be described. In a 
prefiBrTBd embodiment, the system 500 includes ah upper ring 505. a seating 

10 element 510. and a tbmr ring 515. In a preferred embodiment, the upper ring 505. 
the sealing element 510. and the tower ring 515 are provided on the outer surfaces 
of the expandsA)le tubular meinbers 140^ 240. and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505, the sealhg element 510, and the tower ring 515 engage the interior 

15 surface of the preexisting structure that the expandable tubular mendbers 140. 240 
and 335 are coupled to. In a preferred embodiment, the upper and tower rings. 505 
and 515. penetrate the Interior surtaoe of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are couptod to in order to optimally 
anchor the tubular members 140^ 240 and 335 to the preexisting structure, in a 

20 prsfenned embodiment, the searing element 510 is compressed Into contact with the 
interior surface df the preexisting stnjcture that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the Interface 
between the tubular rnernbers 140, 240 and 335 and the preexisting stnjcture. 

In a preferred embodiment, the upper and lower rings. 505 and 515, extend 

25 from the outer surifaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches, in a preferred embodiment, the upper and lower rings, 505 
and 515. extend about 1/8" from the outer surfoces of the tubular members 140. 
240, and 335 in order to optimally engage the preexisting structure. 

In a preferreid embodiment the sealing etement 510 extends from the outer 

30 surfaces of the tubular members 140. 240 and 335 by a distance substantially equal 
to the extenstoh of the upper and tower rings. 505 and 515. above the outer 
surfeces of the tubular members 140. 240 and 335. In a preferred embodiment the 
sealing element 510 Is tobricaled from rubber in order to optimally fluMldy seal and 
engage the preexisting stnjcture. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a prefened embodiment, the coupling 
systems 500 are provided on the tower, intermediate, and upper portions of the 
tubular members 140, 240. and 335. 

Refsmng now to FIG. 6, a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 115. 215 and 315 wni be described. The 
tubular member 600 preferably includes a lower portion 605. an intermediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intemwdiate portion 610. In a 
prefened embodiment, the lower portion 60S is further adapted to mate with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portiwis 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. in this manner, the lower portion 605 of the tubular member 600 is pref^biy 
radlaly expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexistliig structure. Furthermore, in this manner, the lower portton 605 of the 
tubular meinber 600 is anchored to the preexisting structure prior to the iriltiation of 
the radial expansion process. 

The intermediate portlbn 610 is (»upled to the lower portion 605 and the 
upper portton 615. In a preferred embodiment, the waU thidtnesses of the lower and 
intennediate porttons, 606 and 610. are less than the wall ,thici(hess of the upper 
portion 615 in order to facilitate the radial expanston of the tubular number 600. In 
a preferred embodiment, the tower and intermediate porttons^ 605 and 610, are 
preexpanded to mate with the expansion cone. 

Referring to FIG. 7. a prBfen«J embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shodt loads created 
upon the oomptotion of the redicd expansion process. In a prefemed entfxxllment, 
the tubular member 700 Includes a lower portion 705, a lower transitionary portion 
710. an intenmdiate portton 715, an upper transittonary portton 720, an upper 
portton 725, and a sealing element 730. 

The tower portton 705 to ooupted to the lower transitionary portion 710. The 
lower portion 705 is prefsrably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transiti(»fiary portkm 710 te coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred emlxxliment, the lower transitiormry 
portion 710 is adapted to mate with the expansion cone. In a preferred 
embodiment* the wall thicknesses of the lower portion 705 and the lower 
5 transitionary porticxi 710 are less than the wall thldcnesses of the intenmediate 
portion 715, the upper transttiorary portion 720 and the upper portion 725 In order to 
opttmaliyfadlitate the radial expansion process. 

The intermediate portion 71 5 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a preferred emtKxiiment. the outside 
10 diameter of the Ihtemiiediate portion 715 is less than ttie wall thicknesses of the 
lower portion 705 and the upper portton 725. 

The upper transitionary portron 720 is coupled to the intermediate portton 
71 5 and the upper portion 725. 

The upper portion 725 is coupled to the upper tiansiUonary portion 720. 
15 The sealing element 730 is coupled to the outside *surfece of the 

bitermediate portion 715. In a preferred emlxxliment, the outside diameter of the 
sealing element 730 is less than, or equal to the outside diameter of the tower portion 
705 and the upper pprtiori 725 in order to optimally protect the sealing element 703 ^ 
during placement of tiie tubular member 700 within tiie preexisting structure. 
20 In a pr^erred embodbnent, during ttie radial expansion of the tubular 

member 700 using the apparatus 115, 215 and 315, the preexpanslon of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock toads typically 
created durir^ the end portion of the radial expanston process. In this manner, the 
ra(&l expanston process is optimally provided in a safe manner. Furthermore, 
25 becai^ the sealing element 730 h preferably recessed betow the surfaces of the 
lower portion 705 and ttie upper portion 725, the sealing elemerit 730 is optimally 
protected from damage during ttie placement of ttie tubular memt)er 700 within the 
preexisting staucture. 

Refening to FIG. 8, a preferred embodiment of an expandable tubular 
30 member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably inctodes a tower portion 805. an intermediate portton 
SlO. and an upper portion 815. 

The tower portion 805 Is coupled , to the intemnediate portion 810. in a 
preferred embodiment, ttie lower portion 805 is further adapted to mate with the 
35 expanston cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 Is coupled to the lower portion 805 and the 
upper portion 815. In a preferraj embodiment the wail thicknesses of the lower and 
intemriediate portions, 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to fedlitate the radial expansion of the tubular member 800. In 
a preferred embodiment, the lower and intennediate portions, 805 and 810, are 
preexpanded to hiate with the expansion cone. 

The upper portion 815 is coupled to the intennediate portion 810: In a 
pnrterred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 
815 by the expansion cones 130, 230, and 325, In this tnanner, the upper portion 
815 of the tubular menrtw 800 is {wferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9. a preferred ernbodiment of a nriethod ^ 
force to the expansion obne^ 130. 230, and 325 will now be described. In a 
preferred embodfrmnt. the axial displacement of the expansfon cones 130, 230, and 
325 durtotg the radial expahsbn procus is provided by applying an axial force to the 
expansion cones 130, 230, and 325. In a prefened embodment, the axial force 
provMed includes the applicatton of a substantially constant axial force for some 
time periods and the application of increased axial force for other time periods in 
order to optlmaily facilrtate the radial expansion process by minimizing the effects of 
friction. In a prefenred embodiment, the applteation of the increased axial force is 
provided on a periodic basis in order to optimaliy provide a variable contact area 
between the expanston cone and the tubular member being expanded. In an 
altemative embodiment, the aRpHcatton of the Increased axial force is provided on a 
random basis in order to optimally provide a variable contad area between the 
expansion cone arid the tutnilar member being expanded. In a preferred 
embodiment, the duty cycte of thi9 application of constant and increased axial forces 
ranges ftom about 90/10 % to 60/40 % In order to optimally radially expand the 
tubular membera. In a preferred embodiment the ratto of the Increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
order to optimally provide a variable contact area between the expansion tene and 
the tubular member being expanded, promote more even wear of the expianston 
cone, and dean debris from the expansion conie surface. 
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p Referring to FIGS. 10a to 10i, an embodiment of an apparatus and method 

for forming a weUt)ore casing will now be described. As illustrated in FIQ. 10a, a 
^ wellbore casing 1000 and an open hole wellbore section 1005 are provided in a 

subterranean fomnation 1010. The wellbore casing 1000 and open hole wellbore 
5 . section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. lnapmferrede4Tibodinm»nt anewsectionofw^^^ 
r*. tha open hole weHbore section 1005 using an apparatus 1015. More generally, the 

apparatus 1015 is utilized to form or repair wellbore casings, (Npelines, or structural 
^ supports. 

10 The apparatus 1015 preferat>ty includes a first support member 1020, a 

^ second support member 1025. an expansion cone 1030» an anchoring device 1035, 

an expandable tubular member 1040. one or more upper sealing members 1045, 
one or ntKva lower sealing members 1050, and a flexible coupling element 1055. 

The firat support member 1020 is preferebly adapted to be coupled to a 
1 5 surface location. The first support merri>er 1 020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
r from a surface location to the anchoring device 1035. The first support member 

1020 may, for example, be owventional commerdally available slick wire, braided 
>r^ 20 wire,colled tubing, or drilling stock mat^al. 

The second support member 1025 Is preferably adapted to be coupled to a 
r surface location. The second support member 1025 is further coupled to the 

expansion cone 1030. The second support member 1025 is preferably adapted to 
P pennit the expansion cone 1030 to be axially displaced relative to the first support 

25 nf)ember 1020. The second support menrrtier 1025 may, for example, be 
^ conventional commercially available slick wire, braided wire, coiled tubing, or drilling 

stock material. 

• ^ In an alternative embodiment, the support member 1020 Is telescopically 

coupled to the support rnember 1025, and the support nriember 1025 Is coii 
30 surfece support member. 

. . The expansion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 Is preferably adapted to .radiaily expand the expandable 
p tubular nriember 1040 when the .expanston cone 1030 is axially dteplaoed relative to 

the expandable tubular member 1040. In a preferred embodiment, the expansion 
r 35 cone 1030 is provided substanttally as dlsck>sed in one or more (rf the follow^: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 120/1999. wtiich claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utinty patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. which dalined the l>enef« of the filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
appllcatnn serial no. 09/502.350, attorney docket no. 25791.8.02. filed «n 
2/100000. which claimed the benefit of the filing date of US. provistonal application 
no. 60/119.611, attorney dodcet no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional applicatton no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S; provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utiiity patent apptlcatkm ho. 09/5^,460. 
attorney docket no. 25791.11,02, filed on 3/10/2000. which claimed the benefit of 
the filing date of U.S. proylstonal appllcattoh no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent applicatfcm no, Otj/512.895. attorney docket no: 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the finng dates of U.S. provistonai 
application no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility applicatfon no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.s: 
proviskwal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent applicatk>n no. 09/588.946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed ttie benefit of ttie filing date of U.S. provisional 
patent applicatton serial no. 60/137,998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attorney docket no. 
25791.23.02, filed on 4/26/2000. which claimed the benefit of ttie filing date of U.S. 
provisional, application no. 60/131,106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provistonai appltea^n no. 60/146,203. attorney docket no. 
25791.M, filed on 7/29/1999; (12) U.S. provistonai appltoatton no. 60/143.039. 
attorney docket no; 25791.26. fitod on 7/9/1999; (13) U.S. provistonai patent 
appitealton serial no. 60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applieatton no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provisidhal patent application rio. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999: and (16) U.S. provistonai patent 
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apt^tion no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disdosures of which are incorporated herein by reference. 

The anchoring device 1035 coupled to the first support memlw 1020. 
The anchoring device 1035 Is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole weilbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably ^anchors the expandable 
tubular member 1040 to the open bole weilbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a preferred embodimmt, the anchoring device 1035 includes one or more 
expandable elements 10Q0 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling etentent 1055 and 
the open hole weilbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a preferred embodiment, the aiichoring .device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In this rtanher, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllafatly plugged. In a preferred embodiment, 
the anchoring device 1035 Is any one of the hydraulicalty actuated packere 
commercially available from Hainburtbn Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disck^ure. 

In a prefened embodiment, the anchoring devfces 135, 235. and 330 are 
also modified to indudes a fluM passage that carl be dontrollably plugged In order to 
pennit fluidic materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The exparulable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
indudes a kywer sectton 1065, an intermediate dectton 1070, and an upper secUon 
1075. In a preferred embodiment, the lower sectton 1065 is coupled to the flexible 
coupling element 1055 in order, to provide anchoring at an end portk)n of the 
expandabte tubular nriember 1040. In a prefened embodiment, the wall thickness of 
the tower and intermediate secttohs, 1065 and 1070, are less than the wail thtokness 
of the upper section 1075 in order to optimally couple the radially expanded portion 
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(rf the expandable tubular member 1040 to the vvellbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which cteimed the benefit <rf the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U:S. utility patent application 
serial no. 09/502,350. attorney docket no, 25791.8.02. filed on 2/10/2000. vwhich 
dalmed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 215781.8: (4) U:S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/199£|. which claimed the benefit of 
the filing date of U;S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000: (6) U.S. utility patent appncatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh dalmed the benefit of ttie filing date of 
U.S. provisional applicatipn no. 60/1 24^042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24^000, 
which claimed the bwiefit of ttie filing dates of U.S. provisional application no. ■■ 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of ttie filing date of U.S. provisional patent appli«itioh 
serial no. 60/137.898. attomey docket no. 25781.17. filed on 6/7/1999; (10) U.S. 
uttlfty patent application no. 09/559,122, attomey dodcet no. 25791 J23.02. filed on 
4/26/2000, which claimed ttie benefit of tifie filing date of U.S: provlskmed application 
no. 60/131,106, attomey dodcet no. 25791.23. filed on 4/26/1999; (11) lj.S. 
provisional application no. 60/146,203, attomey docket na 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applkaUoh no. 60/143.039. attomey docket no. 
25791.26. ifiled on 7/9/1989: (13) U.S. provistonal patent appHcation serial no. 
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60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionat 
applicatfon no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosurM of which are 
incorporated herein by reference. 

In a preferred enit>odinfent, the expandat)ie tubular nfieniit)er 1040 is further 
provided In accordance with the teachings of embodiments of expandable tubular 
nriembers described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of \h& 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and flukitely seal the Internee 
between the radially expanded expandable tubular niember 1040 and the welibore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing rnembers 1045. 

The tower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The bwer sealing 
members 1050 are preferably adapted to engage and fluldldy seal the interface 
between ttie radially expanded expandable tubular member liD40 and the open 
welibore sectton 1005. In a prefenred embodiment, the apparatus 1015 bidudes a 
plurality of lower sealing meml>ers 1 050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the walls of the open hole welibore section 1005! In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole weflbore sectton 1005. In a preferred embcdiment. the 
flexible coupling element 1055 Is a stotted tubular, member. In a preferred 
ernbodintont, the flexible coupling element 1055 Includes one or mors hook 
elements for enge^ing the wails of the opm hole welibore secUon 1005. 

As illustrated |n FIG. 10a, the apparatus 1015 is preferably posittoned with 
the expandable tubular member 1040 posittoned in overlapping relation with a 
portion of the welibore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower porlton of the welibore casing 1000. In a 
preferred embodiment, the upper sealing rnembers 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hote 
wellbore section 1005. In thb manner, the interface between tfie radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1005 is optimally fhiididy sealed. ^ 

As illustrated in FIG. 10b, in a preferred embodinrtent a quantity of a norv 
hardenabie fluidic material Is then irijected into and then out of the apparatus 1015. 
In a preferred embodiment, the rk)n-;hardenabie material is discharged finonri the 
apparatus 1015 using the vah^able flow passage 1065. The non-tardenable fluldlc 

10 material rnay be any number of comwitional oommerciaily available fluidic materials 
such as, for example, drilling mud. 

As illustrated In FIG. l6c, in a prefierred enrtbodiment, a quantity of a 
hardenabie fluidic sealing material, is then Injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenabie fluidic sealing material is 

IS exhausted from the apparatus 1015 using the vah^^^ In a 

preferred embodiment, the hardenabie fluidic sealing material is permitted to 
completely fill the annular space between the tubular ntember 1040 and the open 
hole wellbore section 1005. The hardenabie fluidic sealing material niay be any 
number of conventional commerdalty available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated In FIG. lOd, in a prefen^d embodiment, another quantity of a 
non-hardenable fluidte material is then injected into and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device. Is placed into the non-harderiable fluid material. In a prefenBd 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1085. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tutHJlair member 1040 to the open hole wellbore section 1005. 

In an aHemative embodiment, the valveable fluid passage 1065 indoles a 

30 remote or pressure acSvated valve for sealing off the valveable fluid passage 1065. 

As illustrated In FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored .to the open hofe wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchorir^ device 1035 is pressurtied and the 
expandable elernent 1060 b radtalty extended, from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walte of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandat>l6 tubular niennt)er.1040 is removably coupted to the 
walb of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, ttie expansion cone 1030 Is then axially displaced 
5 by applying an axial force to the second support niember 1025. in a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular nnember 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In . an alternative embcidiment, as illustrated In FIG. lOg, the axial 
10. displacement of the expansion cone 1030 is enhanced by ir^eciing a pressurized 
fhAJic material into the annular space betvimn the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cctte 1030 i^ing the pressurized fluidic 
material. In VhSs manner, a temporary need lor increased axial force during the 
15^ radial expansion process can be tesOy satisfied. 

In a prefenred embodiment, the hardenable fluidic sealing material is then 
pemtitted to at least partial cure. 

As illustrated in FIGS. 1 0h and 101, after the expandable tubular menrd)er 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1 000 and the open hole wellbore section 1 005. 

In a preferred embodinrient. the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
Js optimally provided. More generally, the apparatus 1015 is used to fonm and/br 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodirneht of an apparatus 
30 and method for coupling an expandable tubular member to a preexisflng structure 
will now be described. Refemng to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean fonmation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direcUbn. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing q;>eration performed upon the surrounding subterranean 
formatton 1 105. As will be recognized by persons having ordinary skill in the art, the 
openings 1110 can diversely affect the subsequent operation and use of the 
weObore casing 1 1CK) unless they are sealed off. 

In a preferred embodiment an apparatus 1115 b utilized to seal off the 
openings 1110 In the weBbore casing 1100. More generally, the apparatu$ 1115 is 
preferably utHized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
■ second support member 1 125, an exparision oone 1 130, an anchoring device 1 135. 
and expandable tubular rnember i 140. and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfece location. The first support member 1120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fiuidic materials and/or electrical current and/or cpmmimication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substanUally hollow annular cross secUonal shape. The first 
support member 1120 may, for example, be febricated from bonventbnal 
commercially available slide wire, braided wire, coiled tubing, or drilling stodc 
matertaL 

the second support member 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is fi^ther coupled to the 
expansion cone 1130. The second supped member 1125 is preferably adapted to 
penmit the expansion cone 1130 to be axiaily displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 
conventional oommerwally available slick wire, brakled wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member .1 120 is coupled to a 
surface locatkm by a sflp joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support nnernber 1125. . 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion cone 1130 Is preferably . ^apted to radially expand the Expandable 
tubular nriember 1140 when the expansion corie 1130 is ixially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
cone 1 130 is provktod substantially as disclose in one or more of the fblhiwhg: (i) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999, which dalnied the benefit of the filing date of U.S. provisional 
patent applfcation no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utiWy patent applicaticm swial no. 09/510.913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000, which claimed the benefit of the filing data of U.S. 
provisional applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
appDcatkm serial no. 09^2.350, attorney docket na 25791.8.02. filed on 
2/10/2000, which claimed the benefit of the filing date of U.S. provistonsd applteatton 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent appilcatkMi serial 

10 rw. OS/440,338, attorney docket no. 25791.9.02; fled on 11/15/1999. wtilch dainied 
the benefit of the filing date of U.S. proviskmal application rto. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460, 
attorney docket no. 25791.11.02. filed on 3/10/2000. whtoh dainied the benefit of 

15 the fiHng data of U.S. provisional appGcatton no. 60/124.042. filed on 3/1 1/1 999; (7) 
U.S. utility patent appliciatkm no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. whteh claimed the benefit of the fffing dates of U.S. provisional 
applicatton no. 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional appiicatkm no: 60/154.047, attorney docket no. 25791.29. filed on 

20 9/16/1999; (6) U.S. utility application no. 09/511.941, attorney docket no. 
25791.16.02, filed on 2/24/2000. which daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. uUlity patent applteation no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provlstonal 

25 patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent appficatton no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000, whteh dalined the ben^ of the filing date of U.S.' 
provlstonal applteatton no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999: (11) U.S; provlstonal application no. 60/146.263, attorney docket no. 

30 25791.25. filed on 7/29/1999} (12) U.S. provlstonal appHcatton no. 60/143,039, 
attorney dockrt no. 25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent 
. appUoatton serial no. 60/162.671, attorney docket, no. 25791.27, fitod on 11/1/1999; 
. (14) U.S. provteional applteation rid. 60/1 59i039, attorney docket no. 25791 ,36, fitod 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033, attorney 

35 docket no. 25791.37. fitod on 10^12/1999; and (16) U.S. provlstonal patent 

49 



appBcation no. 60/165.228. attorney docket no. 25791.39. filed on .11/12/1999. the 
disclosures of which are inoorporated herein by reference. 

The anchoring device 1135 Is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be contrrtlably coupled to the 
e)(pandabie tubular member 1 140 and the u»llbore casing 1 100. In this manner, the 
aiichorlng device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore c&slng 1100 to fedlitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a prefisired embodiment, the anchoring device 1 135 includes one or more 
expandable elements 1150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expanKteble tubular member 1140 
and the welibbre casing 1 100. In a pr^rred embodiment, the expandable elerrwnts 
1150 are actuated using fluidic pressure. In a preferred embodinMnt. the anchoring 
device 1 135 is any one of the hydraulicaily actu9ted packers commercially available 
from Halliburton Energy Servtoes or Baker-Hughes modified in accordance with the 
teachbtgs of the (HBsent dtscbsure. 

The. expandable tubular member 1140 Is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the e}4)andcd)ie elements 1 150 of the anchoring 
devtee 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pemiitUng the expandable 
elements 1150 (rf the anchoring device 1135 to engage the walibore casing 1100 
and the expandable tubular member 1 140. 

in a preferred embodiment, the expandable tubular number 1140 further 
includes a tower section 1160. an Intemriedlate sectton 1165. and an upper sectton 
1170. In a prefened embodiment, the lower section 1160 rests upon and is 
supported by the expanston cone 1130. In a prefen^ embodfrnent. the 
intermedtede section 1165 Includes the anchoring windows 1155 in order to provide 
anchoitog at an intermediate porVon of the e)q)andabte tubular member 1140. 

In a preferred embodiment, the isxpandabte tobuiar member 1140 is further 
provMed substantially as (fisdbsed in one or more of the foltowing: (1) U.S. utBity 
patent applteation serial no. 09/454.139, attorney docket no. 25791.3.02. fited on 
12/3/1999. which claimed the benefit of thei filing date of U.S. provisional patent 
applteatton no. 60/111.293. attorney dockrt no. 25791.3. filed on 12/7/1998; (2) U^S. 
utility patent appOcation sertel no. 09/510.9t3. attorney docket no. 2S791.7.02. fited 
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r . on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

application no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the lienefit of the filing date of U.S. provisional application no. 60/1 19,61 1 , 
r 5 attomeydocketno. 25791 .8; (4) U.S. utility patent application serial no. (»/440.338. 

attorney docket no. 25791.9.02; filed on 11/15/1999, which claimed the t)enefit of 
f^. the filing date of U.S. provisional applicatkM) no. 60/108,558, attorney docket na 

25791.0. filed on 11/16.1908; (5) U.S. provistonal patent application no. 60/183,546, 
^ filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460. attorney docket 

10 na 25?91.11.02, fBed on 3/10/2000, vyhich daimeid the benefit of the filing date of 
^ U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

appHcatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonal appKcatton no. 
7 60/121.841, attorney docket no. 25791.12. fitod on 2/!26/1999 and U S. provisional 

15 appltealton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
r U.S. utility application no. 09/511,941, . attorney docket no. 1^91.16.02. fited on 

2/24/2000. whtoh claimed the benefit of the filfrig dale of U.S. provisional serial no. 
^ 60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

appltoation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
r 20 which claimed the benefit of the filing date of U.S. provisional patent application 

serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
f* utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 

4/26/2000, which dainted the benefit of ttie filing date of U.S. provisional application 
f no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonal application no. 60/146,203. attorney docket no. 25791.25, filed on 
^ 7/29/1999; (12) U.$. provisional application no. 60/143.039. attorney docket no. 

25791.^. filed on 7/9/1099; (13) U.S. proviskMial patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteafion no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
30 U.S. provisional patent applteafion no. 60/156.033. attorn^ docket no. 25791.37. 
r filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/12/1999.. the (fisdosures of whtoh are 
P tocorporated hereto by refierenoe. 

The sealing members 1145 are coupled to the cniter surface of the 
r 35 expandabto tubjjlar ineifnber 1140. The seaHng . members 1145 are preferably 
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adapted to engage and flukJidy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing meifnbers 1 145. In a 
preferred embodirmnt. the sealing members 1145 surround and isolate the o^^ning 
1110. 

As illustrated in FIG. 11a. the apparatus 11 15 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned ^ 
opposing relation to the opening 1110. in a preferred embodimient, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
beiow the opening 1110. In this manner, the radial expansion of the expandable 
tubidar menfber 1 140 op^maily flutdidy isolates the opening 1110. 

As illustrateid in fIg. lib, the apparatus 1115 is then anchored to. the 
wellbore casing 1 100 using the anchoring device 1 135. In a prefened embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 in Ihe expandable tubular member 1140 into intimate contact with the 
wellbore casing 1100; In this mdnner. thd intemnediate section 1165 of the 
expmdabie tubular member 1 140 is removably coupled to the wellbore ceding 1 100. 

In an alternative embodiment, a compressible cement and/or epoxf is then 
injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cermnt and/or epoxy is then pemnitted to at least partially cure prior to the inltiatbh 
of ttie radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided anMjnd the tubular member 1 140. 

As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 
1130 is then axiaily displaced by applying an axial force to the second support 
member ^^2S. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 Into intimate contact with the walls of the wellbore or the wellbore 
casing 1100. 

As illustrated in FIG. lid, in a prefened embodiment, the axiai displacernent 
of the expansiori cone 1 130 is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring deface 1 1 35. 



52 



As illustrated tn FIG. lie. In a preferred embodiment, the anchoring device 
1135 Is then decoupled from the welll>ore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferrwJ embodiment, the axial displaoenwnt 
of the expansion cone 1130 Is then resumed. In a preferred embodiment the 
anchoring device 1135 Is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the weUbore 
casing 1100. In a preferred embodiment, the lower section 1160 of the expandable 
tubular member 1140 Includes one or more outer rin^ or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore c^^ 

As illustrated in FIGS: llig, after the expandable tubular member 1140 has 
been comptotely radially expanded by the axial displaoeimnt of the expansion cone 
1130, the 1110 in the wellbore casing ilOO is sealed off by ttie radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. Mors generally, the apparatus 1115 Is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant. 

Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subterranean fomiation 1205. The wellbore caslr^g 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further indudes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbpra casing 1200, or due to a prior 
perforation or fracturing operation perfonrmd upon the surrounding subterranean 
fonraiSon 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 Can adversely affect the subsequent operation and u$e of the 
wellbore casing 1200 uiiless they are sealed off, 

In a preferred embodiment, an apparatus 1215 Is utilized to seal off the 
openings 1210 In the wellt)ore casing 1200. More generally, the apparatus 1215 to 
preferatriy utilized to fbrin or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expanston cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surfece 
location. The support member 1220 Is further coupled to the expandable expansion 
Gone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or conirnunlcation signals from a 
surface location to the exparKlabie expan^m cone. The support metr^r 1220 
may. for example, be omventlMial corr^ available sDcIc wire, braided wire, 
coOed tubing, or drilling slocii rnateiial. 

The expandable expansion cone 1225 is ooiq)led to the support member 
1220. the expandable expisinslon cone 1225 is preferably adapted to radially 
axpand the expandable tubular member 123$ when the expandable expansion pone 
-122i5 is axially displaced relative to the expandable tubular member 1235. The 
ncpandable expansion cone 1225 is further preferably adapted to radiaHy expand at 
least a portioh of the expandable tubular member 1235 when the «(pandable 
expansion cone 1225 is contnsilably radially expanded. The expandable expansion 
cone 1225 may be any nunnber of conventional commercially available radially 
expandable expansion cones. In a prefenwJ embodiment, the expandable 
expansion cone 1225 is provided substantially as disdpsed In U.S. Patent No. 
5,348.095. the disclosure of whidi is incorporated heran by reference. 

In a preferred embodiimnt, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/20iD0, which claimed the benefit of the filing date of U.S. provisional 
appDcation no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on ^10/2000, whiCh 
ctabned the benefit of the filing date of U.S. provisional applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiUng date of U.S. provisionai applicatkm no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiich daimed the twnefit of the filing date of 
U.S. ptx>visional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09^12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney doci(et no. 25791.12. filed on 2/26/1999 and U.S. provisional 
«?)pllcation no. 60/154,047. attorney docket no, 25701.29. filed on 0/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the lienefit of the filing date of U.S. prcvistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, atton^ docket no. 25791.17.02. filed on June 7, 2000, 
whteh daimed the benefit of the fiHng ctete of U.S. pruvisionai patent applteatton 
serial no. 60/137,998. attorney docket ho. 25791.17, filed on 8/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559i122, attorney docket no. 25791.23.02, filed on 
4^26/2000. which claimed the benefit of the fifing date of U.S. provfekmai appOcatkm 
no. 60/131,108. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provi8k>nai appiteatton no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U:S. pravistonal appiicatiori no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistkmal patent applicatkm serial no. 
60/162.671. attorney docket no. 25701:27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (IS) 
U.S. proviskwial patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisionai patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. V 

The expandable tubular member 1235, is rSmovat>ly coupled to the 
expanston cone 1225. In a prefeirred embodiment, the expandable tubular member 
1235 includes one or mora engagement devices 1250 that are adiapted to couple 
with and penetrate the weilbore casing 1200. in this manner, the e}q>andable 
tubular member 1235 is optimally coupled to the weilbore casing 1200. In a 
prafened embodiment the engagement devtees 1250 indude teeth for biting into 
the surface (tf the weilbore casing 1200. 

Ih a preferred embodiment, the mpandabie tubidar member 1235 further 
indudds a lower section 1255. an Intermediate sedton 1260. and an upper sedton 
1265. In a prtferred embodiment, the lower sedkm 1^ indudes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tutxjlar menrd)er 1235. In a prefened embodimoit, the wall thickness of the lower 
and intermediate sections, 1255 and 1260, are less than the wall thickness of the 
upper section 1265 in order to optimaHy facilitate the radial expansion of the lower 
iand intermediate sections. 1255 and 1260, of the expandable tubular member 1235. 
In an allemative embodiment^ the lower section 1255 of the expandable tubular 
member 1235 is stottetf in order to optimally facilitate the radial exf»nslon of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

In a preferred embodiment, the expandable tubular member 1235 is further 
provided sutxstantially as disclosed in one or more of the following: (1) U.S. utility 
patent appDcation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3^1999, which claimed the twnefit of the filing date of U.S. provisk^nal patent 
application no. 60/111,293, aflomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utilliy patent applcalidn serial no. 09/510.913. attorney docket no. 25791,7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appiteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appRcatbn 
serial no. 09/502.350. attorney docket no. 25791.8.02. fited on. 2/10/2000, which 
claimed the benefit erf the filing date of U.S. provismnal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket ho. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appllcatk>n no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatioh ho. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appltoation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
applicatkin no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh dalmed the benefit of the filing dates of U.S. provisional applteation no. 
60/121^1, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity applteation no. 09/511.941, attorney docket no. 25791.16.02, fited on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket m. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisimal patent applicatten 
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serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney dodtet no. 25791.23.02. filed on 
4/26/2000. which daimed the term of the filing date of U.S. provisional application 
na 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatk>n no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisiofial applteatlon no. 60/143,039. attorney docket no. 
25791.26, filed on 7/0^1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appBcatton no. 60/159,038, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patdnt application no. 60/159,033. attorney docket no, 25791.37, 
filed on 10/12/1999: and (16) U.S. provisk>hal patent application no. 60/165,228, 
attorney docket no. 25791.39, fileid on 11/12/1999, the disdosures of whfch are 
inooiporatad herein t)y reference. 

The seafing nnemlwrs 1240 are preferably coupled to the outer surface of the 
upper portkwi 1265 of the expandable taJbular menriber 1235. The sealing merhbers 
1240 are prefarably adapted to engage and fluUkdy seal the interface between the 
radially expanded expandable tubular member 1235 and the w^Btore casing 1200. 
In a preferred embodbnent. the apparatus 1215 includes a pluriaiity of sealing 
mwnbers 1240. In a prafened embodiment, ttte sealing members 1240 surround 
and isolate ttie opisning 1210. 

As Hlustrated in FIG. 12a. the apparatus 1215 is preferably positk)ned vidthin 
the wellbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a prefenred embodiment, ttw apparatus 
1215 includes a plurality of sealing members 1240 ttiat are positioned above and 
below ttw opening 1210. In Wis manner, the radial expansion of the exparKlable 
tubular member 1235 optimally flukltely Isolates the opening 1210. 

As Illustrated In FIG. 12b. ttie expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expandirig the 
expandable expanston cone 1225 Into contact witti ttie tower section 1255 of the 
expandable tubular member 12M. In a prefened embodiment, the lower section 
1255 of ttte e)qpandable tubular member 1235 is rediaiiy expanded into intimate 
omtact witti the wellbore casing 1200. In a prsfsned embodiment, the engagement 
devices 1250 are ttwreby coupled to, and at least partially penetrate Into, the 
weilwre casing 1200. in tills manner, the loww section 1255 of ttie expandabte 
tubidar member 1235 is optimally ooupted to ttte wellbore casing 1200. 
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In an altemative embodiment, a oompressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible centent and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expansbn process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c,. the expandable expansion oone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prBferred erTtf>odiment the axial displacement of the exparision cone 1225 radially 

10 expands the expandable tubular member 1235 Into Intimate contact with the walls of 
the wellbore casing 1200. 

As illustrated in FIG. 1 2d. in a preferred embodhnent. aftdr the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 12(X) is 

15 sealed off by the radially expainded tubular member.1 235. In this rhanner, repairs to 
the wellbore casing 1200 are optimially provided. More generally, the apparatus 
1215 Is Used to. repair or form wellbore casings, pipelines, and structural si4>ports. 

Referring to FIGS. 13a to 13d, an altemative embodiment of an apparatus 
and method for coupling an ex|»andabie tiibuiar member to a preexisting structure 

20 will now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
HI any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding subterranean 
fonnation 1305. As will be recognized by persons having ordinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
wein>ore casing 1 3(K) uriless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
prrferably utilized to fomn or repair wellbore casings^ pipelines, or structural 
supports. 

The apparatus 1315 preferably Includes a support member 1320, an 
^(pansion cone 1325, ah expandable tubutar nrtember 1335, a heater 1340, and one 
35 or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surfeoe 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluldic 
materials ar>d/or electrical current and/or cominunication signals from a surface 
location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or dritling stock material; 

The expansion cone 13K is coupled to the support member 1320. The 
expand oohe 1325 is preferably adapted to radially expand ttie expandable 
tubular member 1335 when the expamtoh obne 1325 is cixially displaced relative to 
the expondabto tobuiar mernber 1335. The expan^n obne 1325 rnay be any 
number of conventkMial oommerdaiiy avajlabto expansion cones. 

In a prefened embodiment, the expanston cone 1325 is further pravMed 
sutxstenUaily as disctosed in one or more of the following: (1) U.S. utility patent 
appncation. serial no. 09/454.139. dtlomey docket no. 25791.3.02, filed on 
12/3/1999. whteh claimed the benefit of the fifing date of U.S. provisional patent 
applicatk)n no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serel no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2CKX), which claimed the benefit the filing date of U.S. provisional 
application no. 60/121,702. filed , on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.& provisional applicatton no. 60/119.611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which clainr»d the benefit of 
the filing date of U.S. proyisibnal application no. 60/108,558, attorney docket no. 
2S791.9. filed on 11/16.1998; <S) U.S. provisional patent applkatlon no. 60/183,546, 
filed on 2/18^000; (6) U.S. iMfy patent applicafion no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000. Whteh daiitied the benefit of the fifing date of 
U.S. provistonal applicaflon no. 60/124.042. fited on 3/11/1999; (7) U.S. utility patent 
^pBcation no. 09/512.895. attorney dock^ no. 25791.12.02. filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provistonal appficatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility appficatton no. 09/511.941. attorney docket no. 25791.16.02. fited on 
2/24/2000, which cteimed the benefit of the filing date of U.S. provistonal sertel no. 
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60/121.907, attorney docket no. 25791/16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attoniey dockeX no. 25791.17.02. filed on June 7, 20(K), 
which ctaimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiDty patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131,106; attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attbmey dodcet no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appRcation no. 60/143,039, attorney docket .no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.639. attbmey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal pateint appfcatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165,228. 
attorn^ docket no. 25791.39, filed on 11/12/1999, ttie dtedpsures of which are 
incorporated herein t)y refBrenee. 

The expandable tulnilar inemt)er 1335 Is riainovably coupled, to ttte 
expanston odne 1325. In a preferred emixxliinent. ttie expandable tubular mennber 
1335 includes one or more engagement devices 1350 ttiat are adapted to couple 
with and penetrate ttie weliboiie casing 1300. in ttiis manner, ttw acpcmdabto 
tubular member 1335 is bptimatly coupled to ttie vyellbore casing 1300. In a 
prefened embodiment, ttie engagement devices 1350 indude teeth for biting into 
the surface of the wellbore casing 1300. 

In a prefened embodiment, ttie expandable tubular member 1335 further 
includes a lower section 1355. an interniedlate sedton 1360. and an upper section 
1^. In a preferred end)odiment. ttie lower section 1355 Includes tt)e engagement 
devices 1350 in order to provide anchoring at an end portion of ttie expandat>le 
ttibular member 1335. In a preferred embodiment, ttie wall ttiickness of ttie tower 
and intemwdiate sections. 1355 and 1360. arb less ttian ttie wall ttiickness of ttie 
upper sectton 1365 in dinder to optimally facHltale ttie radial expanston of ttie lower 
and Intennediate sections. 1355 and 1360, of ttie expandable tubular member 1335. 

In a preferred embodiment, ttie tower sectton 1355 of ttie expandable tubular 
member 1335 includes one Or mora shape memory metal Inserts 1370. In a 
pruned embodiment, ttie inserts 1370 are adapted to . radially expand ttie lower 
section 1355 of ttie expandabte tubular member 1335 into inttmate contact with the 
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wellbwB casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape memory alloys such as, for example, NiTI or NitiNOL using 
conventional forming processes such as, for example, those described In U.S. 
Patent Nos. 5,312,152, 5,344,506, and 5.718,531, the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand me lower section 1355 of the expandable tubular 
member 1335 when the inserte 1370 are heated to a t^perature above their 
translbrhiatton temperature using the heater 1340. In a preferred embodlrnent, the 
transfbrmatiori temperature of the inserts 1370 ranges from about 250*^ F to 450*^ F. 
in a preferred embodinrient, the material conrtposition of the lower sedidn 1 355 of the 
expandable tubular nneinber 1335 is furtheir selected to maximiza the radial 
expansion of the lower section 1355 during the tnEuisfbnmation prOC88S. 

in a preferred embodiment, ttie inserts 1370 are positioned within one or 
rriore corresponding recesses 1375 provided in the lower section 1355 of the 
Mpandable tubular member 1335. ' Alternatively, the irwerts 1370 are completely 
contained withh the tower secton 1 355 of the expandable tirtNJlar member 1 335. 

In a preferred eimbodiment..the dependable tubiitar member 1335 Is further 
provided substantiaily as disclosed in one or more of the fbliowing: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1993; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999: (3) U.S. ufility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dirimed the benefit of the filing date of U.S. provtelonal application no. 60/119,611.' 
attomiey docket no. 25791.8; (4) U>S. utility patent applteatton serial no. 09/440,336, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provtetonal appliratkNi no. 60/108,558, a^im^ docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskNiai patent appHcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. uHINy patent appHcatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/1Q/20ioO, which claimed the benefit of the filing date of 
U.S. prciviskMUil application no. 60/124,042. filed on 3/11/1999; (7) U.S. utillty patent 
appticatton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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which claimed the benefit of the Tiling dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
5 2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appikatton no. 08^88,946, attohfiey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the fibig date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no.. 25791.17. filed on 6/7/1999; (10) U.S. 

10. utiDty patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108. attorney docket no. 25791.23, AIM on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistohal applicatton ho. 60/143,039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appBcatton serial no. 
60/162,671, attoniey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attohray docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
fBed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,2213, 

20 attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to oontrollably generate a tocalteed heat source for elevating 
the temperature of the Inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional ttomiostat control in order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surfeoe of the 
upper portion .1 365 of the expandable tubular menriber 1 335. The sealing members 

30 1345 are preferably adapted to er^age and fluidtoly seal the interface between the 
radially expanded expandabto tut^ular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred emtxxliment, the sealing members 1345 surround 
and Isolate the opening 1310. 
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As illustrated In FIG. 13a. the apparatus 1315 Is preferably positiorted within 
the welltxNB casing 1300 with the expandable tubular number 1335 positioned In 
opposing relation to the opening 1310. In a prefennBd embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optlmaily fluididy isolates the opening 1310. 

As illustrated In FIG. 13b, in a prefeinBd enrjbodlment. the expandable tubular 
nrember 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a preferred 
embodiment, the expand of the inserts 1370 causes the lower secQon 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. in a 
preferred enrrittodlment. the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the weHbore casing 1300. In this manner, the lower 
secb'ori 1355 of the expandable tubular member 13^ is optimally coupled to the 
wellbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoj^ Is then 
injected into the annular space, between the unexpended portion of the tubular 
member 1335 and the virellbore casir^ 1300. The compressible cement and/or 
epoxy may then be pemMtted to at least partially cure prior to the initiation of the 
radial expansion process. In this mariner, an annular structural support and fluidic 
seal is provided around the tubular ntember 1335. 

As illustrated In RG. 13c. the expansion cone 1325 is then axialiy displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the wails of the wellbore casing 
1300. 

As Olustrated in FIG. 13d, in a preferred embodirtwnt. after the expandable 
tubular memb«- 1335 has been cbnqsletely radially expanded by the axial 
displacement of the expansion cone 1335. the opehirig 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubular merhber 1335; In this manner, 
rspeire to the wellbore casing 1300 are optimdiy provided^ More generally, the 
apparatus 1315 is iised to repair or fonrn wellbore casings, (ripelineis. and stnjctural 
supports. 

Referring to FIGS. 14a to 14g, an altemative embodiment of an apparatus 
and method for coiqiling an expartdable tobular member to a preexisting stmcture 
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will now be described. Refeiring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean fomiation 1405. The wellbore casing 1400 may be positioned 
in any mentation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracbmng operation perfbnmed upon the surrounding subterranean 
formation 1405. As wHI be recbgrdzed by persoris having ordinary sidll in the art, the 
qDenings 1410 can adversely , affoct the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 
10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utiiized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
IS second support member 1425, a coupling 1430, an exparulable tubular nramber 
1435, an expansion cone 1440. a third support niember 1445, and a packer 1450. 

The first support nnember 1420 is preferably adapted to be coupled to a 
surface location. The support member 1420 is further coupled to the expanston 
cone 1440. The first support member 1420 Is pr8ferat>iy adapted to convey 
20 pnKSurized fluidic niaterials and/or electrical current and/or communication signals 
from a surfece location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, brakled wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surfece location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized flukiic 
materials and/or electrical current and/or communication signals from a surface 
tocattm to the coupling 1430. The second support member 1425 nriay, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
30 drfl&ig stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
. coupling 1430 is further preferably removably coupled to the exparKlable tubular 
member 1435. The coupling 1430 may be any numt>er of conventional 
. oommerdaliy available passive or adttVely controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubul9r menrriber 1435 is removably coupled to the coupling 
1430. In a prefenred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple wKh and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wdHbore casing 1400. In a prefenned embodiment, the 
engagement devices include teeth fpr biting into the surface erf the wellbore casing 
1400; In a preferred embodiment, the expandable tubular member 1435 further 
10 includes one or more seaBng members on the outskte surface of the expandeble 
_ tutHJiar member 1435 in order to opttmaily seal the interface between the 

expandable tubular member 1435 and the v^llbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substentially as disclosed in one or more of the following: (1) U.S. utlii^ 
15 patent application serial no. 09MS4.139, attorney docket no. 25791.3,02. filed on 
r 12/3^1999, which claimed the benefit of the filing date of U.S. provisionai patent 

application no. 60/111.293. attorney docket no. 25791.3. filed on 12rr/i998; (2) U.S. 
r utility patent application serial no. 09/510,91 3. attorney docket no. 25791 .7.02. filed 

on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
r 20 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcation 

serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
r- claimed the benefit of the filing date of U.S. provisional appikatkin no. 60/119,611. 

attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
^ attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 Vno filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
^ 25791 .0. filed on 1 1/16.1998; (5) U.S. provisk>hal patent application no. 60/183.546, 

filed on 2/18/2000; (6) U.$. utility patent appiicatbn no. 09/523,460. attorney docket 
^ no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the finng date of 

U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
30 applicatton no. 09/512,8^. attorney docket no. 25791. 1Z02. filed on 2/24/2000. 
r which claimed, the b&neStl of the filing dates of U.S: provistonal application no. 

60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
!~ applicatton no. 60/154.047, attorney docket no. 25791.29. fitod on 9/16/1999; (8) 

. U.S. utility applicatton no. 09/511.941. attom^ docket no. 25791.16.02. filed on 
r . 35 2/24/2000. vvhtoh daimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^88.946. attorney dodcet no. 25791.17.02, filed on June 7, 20CK3. 
^^\dh claimed the tsenefit of the fillr^ date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/20(K), which claimed the t)enefit of the filing date of U.S. provisional application 
no. 60/131,106. attorn^ docket no. 25791^3, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney dodcet no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. ^143.039, attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. proviskMnal patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk>nal patent application no. 60/165.228. 

15 attorney docket no. 25791.39, filed on 11/12/1999, ttie disdosures of which are 
Incorporatad herein by refarsnoe. 

The expanston cone 1440 is coupled to the first support member 1420 and 
the tiiird support member 1445. The expansion cone 1440 is preferably adapted to 
radially expand the expandable tubular meniber 1435 when the expanston cone 

20 1440 is axlally displaced relative to the expandable tubular irne^^ 

In a prefenned embodiment, the expanston cone 1440 is provided 
substantially as disdosed in one or more of ttie foitowing: (1) U.S. utility patent 
application terial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which daimed the benefit of tiie filing date of U.S. provistonal patent 

25 application no. 60/1 1 1 .293, attomey docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
applteation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09^02.350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 

30 daimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791 ;8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no: 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16,1998; (5) U.S. provtetonal patent application no. 60/183,546. 

35 filed on 2/18/2000; (6) U.S. utSity patent application no. 09/523,460. attomey docket 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the faing datb of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no; 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
vvhich claimed the term of the filing dates 6f U.S. provtslohal application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/18/1999: (8) 
U.S. utility applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4«000. which dabned the benefit of the filing date of U.S. provtekmal serial no. 
60/121.907. attorney docket no. 2570i;i6. filed on 2^1999; (9) U.S. utility patent 
appBcatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
vitfiteh claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appltoatton rk). 09/559,122. attorney docket no. 2579i.23.02. filed <)n 
4/26/2000. which daimed the benefit of the flUng date, of U.S. provisional applicatton 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999: (11) U.S. 
provistonal applteatton no. 60/146,203^ attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appUqatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appUcation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) ll.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the pad(er 1450. the thW supped number 1445 is preferably adapted to 
convey pressurized flukfic materials and/or etectrical current and/or communication 
signals from a surface todatton to the paeker 1450. The third support member 1445 
may. for exampte. be canvienUqnal commercially available slick wire, braided wire, 
oofled ttibir^. or drilling stock material, 

The packer 1450 b coupted to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of oonventtohal commercially avaOabte 
packer devtees. In an altematlye embodiment, a bladder, slipped cage assembly or 
hydraulic slips may t)e substituted tor the padcer 1450. 
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As illustrated in FIG. 14a, the apparati® 1415 is preferably positioned within 
the weHbore casing 14(X) with the tK>ttom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in RG. 14b, In a preferred embodiment the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is nmintained in a substantially stationary position. 

As illustrated ia FIG. 14c in a preferred embodinrient, the expandable tut>ular 
member 1435 is then towered towarcto the statior^ry e)q3ansion cone 1440. in a 
preferred ernbodimeni, as illustrated b\ FIG. 14d, the lower end of the expandable 

10 tubular member 1435 imfMicis the expansion, cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. in a prefenned embodiment, the lower, 
end of the expandable tubular mernber 1435 includes one or mm engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tutajlar member 1435 to tlie wellbore casing 1400. 

15 In an altemative embodiment a compressibte cennent and/or epoxy Is then 

injected into the annular space iMtween the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then pemnitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided alDund the tubular member 1435. 

As illustrated in FliS. 14e, In a preferred embodiment the packer 1450 is 

t .... 

decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14t in a prefened . embodiment the expanston cone 
1440 is then axialty displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the waHs of the wellbore casing 1400. In a preferred embodiment prior to the 
initiatton of the axiar displacement of the expansion bone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a prefened entfxxliment after the expandable 

tubular member 1435 has been oomplefely radially expanded by the axial 
displacement of the e)^n8lpn cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded Uibular menr^ 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provkled. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structurai 
supports. 

Referring to FIGS. 15a to 15d. an alternative emtxxliment of an apparatus 
for coupling an expandable tubular nrember to a preexisting structure wHI now be 
described. Refening to Fig. 15a. a wellbore casing 1500 is positioned within a 
.subterranean formation 1506. The wellbore casing 1500 may be positioned bv any 
orientation from the vertical direction to the horizontal direction. The weHbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unlhtentionai darnage to the wellbore cdsing 1500. or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skiH in the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore easing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utHized to seal off the 
openings 1510 In the wellbore casing 1500. More generally, the appdratin 1515 is 
preferably ufilizad to forni or repair wellbore casings, pipelines, or staidurai 
supports. 

The apparatus 1515 preferably Includes a support member 1520, an 
expandable tubular member 1525. an expansion cone 1530, a coupling 1535, a 
resHlent anchor 1 540, and one or more seals 1 545. 

The support nrwnber 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 Is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the resnient anchor 1540; The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, poiied tubing, or 
drilling stock material. 

The expandable tubular member 1525 Is removably coupled to the 
expansion cone 1530; In a preferred embodiment, the expandable tubular member 
1625 includes one or more engagement devices that are adapted to couple with and 
penetrate the weUbore casing 1500. in this manner, the expandable tubular 
member 1525 optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1500. In a prefened embodiment, the expandable tubular member 
1525 further includes one or more sealing membere 1545 on the outskJe surfeca of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 15Z5 and the wellbore casing 1500. 

In a prefenBd embodiment, the e)q}andable tubular member 1525 includes a 
lower section 1550, an intemiedlate section 1555, and an upper section 1560. In a 
5 prefenred embodiment, the wall thicknesses of the lower and intermediate sections. 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally fedBtate the radial expanston of the expandable tubular member 1525. 
In a preferred mnbodiment, the sealing members 1545 are rmvlded on ttie outshte 
surface of the upper sectton ASBO of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 Is coupled to the tower sectton 
1550 of the expandable tubular member 1525 In order to optimally anchor the 
expandable tubular member 1 525 to the wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 is fiffther 
provided substantially as disdosod in one or nnore cf the fol^^ (1) U.S. utility 

15 patent applicalton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12^1999. which claimed the berofit of the fHing date of U.S. provisional patent 
applicatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHoation serial no. 09/510,913, attCMney docket no. 25791.7.02, filed 
on^ 2/23/2000, whk:h claimed the benefit of the filing date of U.S. provistonai 

20 applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the t^nefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serial no: 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provistonai application no. 60/108.558. attorney docket no. 
25791*9, fited on 11/16.1998; (5) U.S. provisional patem applicat^^ 
filed on 2/18/2000; (6) U.S. utility paterit applicatton no. 09/523.460, attorney docket 
no. 25791.11.02. fited on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton po. 09/512.895. attorney docket np: 25701.12.02. filed on 2/24/2000, 
which claimed the benefit of the fifing dates of U.S. provisicmal applicafion no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 

35 2/24/^00, which claimed the benefit of the filing date of U.S. provistonai serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appDcatlon no. 09/588,946, attorney dodtet no. 25791.17.02. filed on June 7, 2000. 
which claimed the twnefit of the fBing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utillly patent applk»tk>n no. 09/559,122, attorney docket no. 25791,23.02. filed on 
4/26/20(N), which dabned the i)enefit of the filing date of U.S. provistonal application 
. no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appOcation no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S, provlstonal applh»tk)n no. 60/143,039. attorney docket .no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 2579li7, filed on 11/1/1999; (14) U.S. provisional 
appncatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159,033; attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisiohal patent applteation no. 60/165,228, 
attorney docket no. 25791.39, fifed on 11/12/1999. the disdosures of which are 
incorporat e d herein by reference. 

The expanston cone 1530 Is coupled to ttie support member 1520 and the 
coupling 1535. The expanston cone 1530 Is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any liumber of conventional commercially available expansion cones. 

In a preferred embodirnent, the expanston cone 1530 is provided 
substantially as disctosed in one or more of the tollpwing: (1) U.S. utility patent 
appBcatton serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisk>nal patent 
application no. 60/111,293. attomey dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913. attorn^ docket no. 25791.7.02. filed 
on 2/23^000, which dairned the benefit of the filing date, of U.S. provWbnai 
appllcatton no. 60/121.702. filed oh 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonal applteation no. 60/119;611, 
attomey docket no. 25791.8; (4) U.S. utility patent appiteaUdn serial no. 09/440.33d. 
attomey docket no. 25791.9.02, fited on 11/15/1999, vMiOi claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,^. attomey docket na 
25791.9. fifed on 11/16.1998; (5) U.Si. provisional patent applteatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/1 24.042, filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12,02. filed on 2/24/2000, 
5 which claimed the benefit of the filing dates of U.S. provisional application no. ^ 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteatlon no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) ^ 
U.S. utility application no, 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date xif U.S. provistonal serial no. 

10 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent ^ 
applicatioh no. M/588,94e, attorney docket no. 25791.17.02, filed on Jwe 7, 2000, 
which dalnrrad the benefit of the fifing date of U.S. provisional patent, application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilily patent applicatfon no. 09/559,122. attorney docket no. 25791.23.02, filed on H 

15 4/26/2000. which claimed the benefit of the filing date of U.S, proviskinal application 

no. 60/131.106, attorney docket ho. 25791.23, filed on 4/26/1999; (il) U.S. ^ 
provisiohal appllcatton no. 60/146,203. attorney docket no. 25791 .25i filed on 
7/219/1999; (12) U.S. proviskmal applteation no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162,671 , attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provisional n 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of virtiich are ^ 

25 incorporated herein by refererice. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resifent anchor 1540. The coupling 1535 Is 
preferably adapted to convey pressurized flukito materials and/or electricai current 
and/or commurdcation signals from a surface tocafion to the resilient anchor 1535. 

30 The ooupBng 1535 may. fcH* example^ be conventional commercially available slick 
wire, braUed wire, coiled tublrig, or drilling stock material. In a preferred 
embodirnent. the coupling 1535 is deooupted from the resilient anchor 1540 upon 
httiating the axial displa»3emnt of the expansion 

The resilient anchor 1540 is preferably coupled to the iower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor n 
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1540 is further preferably adapted to be oontroiiably coupled to the wetlbore casing 
1500. 

Refenlrtg to FIGS. 16a and 16b. in a preferred embodiment, the resilient 
anchor 1 540 Includes one or more coiled resilient mernbers 1600 and corresponding 
reieasabie coupling devices 1605. In a prefenred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic posifion that is controllably released 
thereby causing the resilient anchor 1540 to exparid in size thereby releasing the 
elastic energy stored wttMn the resilient anchor 1540. As illustrated in FIG. 16b. in a 
prBferrad embodbrtent, when the coupling device 1605 is released, the coiled 
resilient melnber 1600 at least partially uncoite in the outward radial direction. In a 
preferred embodiment; at least a porton df the. coiled member 1600 is coupled to 
the lower section 1550 of the wcpandable tubular member 1525. In a preferred 
embodiment, the. uriooiled member 1^ thereby couples the lower section 1550 of 
tha expandable tidHjIar mernber 1525 to the wellbore casing 1500. 

The coiled member 1600 may be fat»ricated from any number of 
conventional commercial^ javaliable lesilient materials. In a preferred embodiment, 
the ooHed member 1600 is fabricated from a resilient material such as. for example, 
spring steel. In a prefened embodiment, the cpiied member 1600 is f^bricatM from 
memory metals in order to optimally provide control of shapes and stresses. 

In a preferred embodiment, the reieasabie coupling device 1605 maintains 
the coiled member 1600 is a coiled position until the device 1605 Is released. The 
reieasabie coupling device 1605 may be any number of conventional commercially 
available reieasabie coupling devices such as, for example, an explosive bolt. 

The resilient anchor t540 may be positioned in any desired orientation. In a 
preferred embodiment, the resilient ah^or 1540 is positioned to apply the maximum 
normal fcvce to the walls of the wellbore casing 1500 after releasirig the resilient 
anch(M'i540. 

In an altemate embodiment, as Blustrated in FIGS. 17a and 17b. the resilient 
anchor 1540 includes a tiibular member 17W), one or more resilient anchoring 
membere 1705. one or more conespondihg rigid attachments 1710. and one nwre 
oorrssponding reieasabie attachrndnts 1715. In a prefiBrred embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and reieasabie attachments. 1710 and 1715. In a 
preferred embodimeitt, when the corresponding reieasabie attachnrwnt 1715 Is 
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released, the ocmesponding resilient anchoring menri>er 1705 expands* releasing --^ 

the stored elastic energy, away fit>m the tubular nriennber 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring nnember 1705 ^ 

is rigidly attached to the outside surface cf the tubular menrtber 17(X) by a 
5 corresponding r^id attachment 1710. The other end of each resilient anchoring ^ 

nnember 1705 is removably attached to the outside surface of the tubular nrwmber 

1700 liy a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in ^ 

a preferred embodiment, releasing the releasable attachment 1715 permits the 

resilient energy stor^ in the resilient anchoring member 1705 to be released 
10. thereby causing the resilient anchoring men^r 1705 to swirig radially outward from ^ 

the tubular member 17(M). 

The tubular member 1700 nruiy be fabricated from any number of H 

oomentlonal materials. 

The resilient anchoring members 1705 rnay be fabricated from any number . ^ 
15 of resilient materials. In a preferred embodiment, the resilient anchcdng nrYemt)ers 

1705 are febricated fronfi memory metal in order to optimally provide control of n 

shapes and Stresses. 

The rigid attachments 1710 may be fabricated from any nunrtber of 

conventional commerdally available materials. In a preferred eriribodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 

str^igth. 

The releasable attachmente 1715 may be fabricated from any number of ^ 
conventional comnriercialty available devices sudi as, fcH- example, e^^^ 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resiflent anchor 1540 includes a tubular nnember 1800, one or nrK>re anchoring 
devices 1805, orie or more resilient members 18t0,'and one or more release 
devioes 1815. In a preferred enrd)odiment, the anchoring devices 18(^ and resilient 
. members - 1810 are maintained in a compressed elastic position by the release 
devices 1815. As iilustnated in FIG. 18b. in a preferred embodiment, when the 1 
30 release devioes 1815 are removed, the anchoring devioes 1805 and resilient 

members 1810 are permitted to expand outwardly, in the radial direction. *^ 

The tubular merrter 1800 prefmUy indudes one or nrK>re openings 1820 
for containing thei release devioes 1815 and for permitting the anchoring devioes - 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 numt>er Of conventional oommerciaily available materials. In a preferred - 
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errAxxliment, the: tubidar member 1800 is fabricated from 4140 steel in order to 
optimaily provide high strengths 

The anchoing devices 1805 are iioused within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 18(» are preferably adapted to couple to, and at least partially 
penetrate, Ihe surface of the wellbore 1500; The anchoring devices 1805 may be 
febricated from any number of durable hard materials such as, for example, 
tungsten cart>ide. machine tool steel, or hard faced steel. In a preferred 
embodiment the anchoring devices 1805 are fabricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the biside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radiat 
loroe upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partiany through the oonesponding openings 1820 into contact with, to at least 
partiaily penetrate, the wellbore casing 1500. 

The retease devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the oorresportding anchoring devices 1605 within fhe hibular member 1800 
until released by a control signal provided from a surface, or other; location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In^i preferred embodirhent, tiie release devices 1815 are pressure 
activated In order to optimally provkie ease of operation. 

As Illustrated In FIO. 15a, \he apparatus 1515 is preferably positioned wtttiin 
ttie wellbore casing 1500 witii tiie expandable tubular iriember 1525 positioned in 
opposing relation to ttie opening 1510. 

As illustrated in FIG. 15b, in a preferred embodinrwnt, ttie resilient anchor 
1540 is then anchored to ttie wellbore casing 1500. In tttis manner, Vne lower 
section 1550 of ttie expandable tubular member 1525 is anchored to ttie wellbore 
casing 1500. In e preferred embodiment ttie resDient anchor 1540 is anchored by a 
control and/or electrical power signal tiwismttted from a surface location. 

In ah alternative embodiment, a compressible cement and/or epoxy is ttien 
ir^iected into ttie annular space between ttie unexpended portion of ttie tubular 
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member 1525 and the weHbore casing 1500. The compressible cement and/or 
epoxy is then pemiltted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and.fiuidic seal is 
provided around the tubular m«nber 1 525. 

As illustrated in FIG. 15c, In a preferred (smbodiment, the expansion cone 
1530 is then axialiy displaced by applying an axial force to the support rnember 
1520. In a preferred embodiment, ttie axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into Intimate contact 
with the walls of the wellbdre casing 1500. 

As illustrated b\ FIG. 15d, in a preferred embodiment, after the expandable 
tubular mennber 1525 has been completely radially expandwi by ttw axial 
displacement of the expansion cone 1530, the opening 1510 in the welttKxe casing 
1500 Is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to Ihe weUboie casing 1500 are opUrnaliy provided. More geneially. the 
apparatus 1615 is used to repair or form weilbore casihgs, pipelines, and stmctural 
supports. 

Referring to FIGS. 19a. 19b and 19c ah alternative embodiment of an 
e)q}andable tid)ular member 1900 for use in the apparatus 1515 will now be 
described. In a prefened embodiment, the expandable tubular member 1900 
includes a tubular body 1905. one or more resllieht panels 1910, one or more 
corresponding engagement members 1915, and a relMse number 1920. In a 
prefened embodiment, the resfiHent panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 
example, a weilbore csslng. an open hole weilbore section, a pipeline, or a structural 
support 

The tobuiar member 1905 is coupled to the resilient panels 1910. The 
tubular rnember 1905 may be any number of conventional commercially available 
expandable tubular members. In a prefened embocRrrient. the tobularmember 1905 
is an expandable casing in order to optimally provide high strength. 

The resifient panels 1910 are coupled to the tubuteir member 1905. The 
resHlent panels 1010 are further releasabiy coupled to the rBlease member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the portion 
1925 upon being released by the release member 1920. In a preferred 
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embodiment the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabHcated from any number of conventional commercially available resilient 
inaterials. |n a preferred embodiment, the resilient panels 1010 are fabricated from 
spring steel in order to.optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting stnictwe. 

The release member 1920 is releasably coupled to the resilient panels 1910. 
The release inember 1920 is preferably adapted to conlrollably release the resilient 
panels 1910 from their initial strained positions in order to pem.it the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner 
electrical and/or control and/or hydraulic signals are communicated to andtor from 
the release member 1920. The release member 1920 may be any riumber of 
conventional oommera'ally available release devices. 

Referring to FIGS. 20a to 20d. an altomatlve embodiment of an apparatos 
and method for coupling ari expandable tubular member to a preexisting stnjctore 
will rww be described. Referring to Fig. 20a. a wellbore casing 2000 is posiboned 
within a subtenanean fbmiation 2005. The wellbore casing 2000 may be posWoned 
in any orientation from the vertical direction to the horizontal directton. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforatfori or fracturing operation perfomied upon the surrounding subterranean 
lbm»tlon 2005; As will be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casinfl 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is ubiized to seal off the 
openings 2010 In the ^bore casing 2000. More generally, the apparatus 2015 is 
preferably .utilized to lorn or rispair wellbore casings, pipelines, or strectural 
supports. 

The apparatus 2015 preferably includes a support member 2020 an 
expandable tubular member 2025. an expanston cone 2030. a coupling 2035. a 
resilient anchor 2040, and one or nwre seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fiuidic 
materials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may. for example, be 
conventlonai commercially available slick wire, braided virtre, coiled tubing, or drilling 
stock matarial. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In d preferred embodiment, the expandable tubular member 
2025 includes one or more engagement devices that are adapted to couple vinth and 
penetrate the walibore casing 2000. In thte manner, the expandable tubular 
member 2025 is optimally coupled to the weilbore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting Into the surface of the 
weilbore casing 2000. In a prefeined embodiment, the expandable tubular member 
15 2025 further Indudes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 In order to optimally seal the iriterfece 
between the mpandable tubular member 20^ and the weilbore casing 2000. 

In a prefened embodiment, the expandable tubular member 2025 indudes a 
lower section 2050, an intamiediate section 2055. and an upper section 2060. In a 
20 preferred embodiment, the wall thicknesses of the k)wer and intennediato sections. 
2050 and 2055, are less than the wall thickness of the upper section 2060 In oixler 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provWed on the outside 
surface of the upper section 2060 of tiie expandable tubular member 2025. In a 
25 preferred embodiment, the resilient anchor 2040 Is coupled to tiie lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandatrie tubular member 2025 to the weilbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substantially as disdo^ed in one or more of the foltowing: (1) U.S. utility 
JO patent application serial no. 0ft^454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. whid) daimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12^^/1998; (2) U.S. 
utiWy patent appHcation serial no. 09/510.913. attorney docket no. 25791.7.02. fDed 
on 2^30000. which claimed the benefit of the filing date of U.S. provistonal 
15 applicafion no. 60/121.702. filed on 2/25/1 9M: (3) U.S. utility patent appHcation 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10f2m, which 
claimed the benefit of the filing date of U.S. . provisional application no. 6W110 611 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440*338' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t)eneAt of 
the filing date of U.S. provisional application no. 60/106.558. attorney docket no 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183 546 
filed on 2/18Q000; (6) U.S. utiHty patent applicatk>n no. 09/523.460. attorney dockei 
no. 25791.11.02. filed on 3/10«>000. whfeh claimed the t>enefit of the filing date of 
U.S. provisionai application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket ho. 25791.12.02. filed on 2^4/2000 
virtiich claimed the benefit of the fiUng dates of U.S. provistonal applicatton no' 
60/121.841. attorney docket no. 25791.12. filed 6n 2/26/1999 and U.S. ptovlslonal 
appHcatton no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. unity applteation no. 09^11.941. attorney docket no. 25791.16.02. filed on 
2C4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«{6/1999: (9) U.S. utility patent 
appycatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000 
whteh Claimed the benefit of the filing dat^ of U.S. provistonal patent appltoatton 
senal no. 60/137.998. attorney docket no. 25791.17. filed on 8/7/1999; (10) U.S 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal appDeatlon 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attomey docket no 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033. attomey dodcet no. 25791 37 
fited on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165 228' 
attomey docket no. 25791.39. fited on 11/12/1999. the disctosuros of which aro 
inowporated herein by leterenoe. 

The expansion cone 2030 is piBferably coupted to the support member 2020 
and the coupling 2036. The expansion cone 2030 is preferably adapted to radially 
expand the expandabte tubuter member.2025 when the expanston cone 2030 is 
axially djspteced reiatiye to the expandable tiibuter member 2025. 
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In a preferred embodiment, the expansion cone 2030 Is provided 
sutwtantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney doctot no. 25791.3.02, filed on 
12^/1999, which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 6W1 11.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no; 09/510.913. attorney docket no. 25791.7.02, filed 
on 2J23am. whk:h claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. Q9«02.350. attorney docket ho. 25791.8.02. filed on 2/10/2000. which 
10 daimed the benefit of the filing date of U.S. provistonal applicatwn no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utiiity patent applteation serial no. 09M4o!338. 
attorney docket no. 25791.9.02. filed on 11/15/1099." which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25701.9. filed on 11/16.1998; (5) U.S. provisional patent appHcaUon no. 60/183.546. 
15 filed on 2/ia/2D00i (6) US. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10«b00. whteh daimed 1f>e benefit of the filing date of 
U.S. provisional appiteation no. 60/124i042. . filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512,895. attorney docket no. 25791.12.02. fited oh 2«4«000. 
which claimed the benefit of the filing dates of U.S. provistonal applicattoh no! 
20 60/121,841. attorney dod(et no. 25791.12. filed on 2^6/1999 and U.S. profvistonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney dodtet no. 25791.16.02. filed on 
2C4/2000. whidi daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney dodcet no. 25791.16. filed on 2/26/1999; (9) U.S. utiiity patent 
25 applicatton no. 09/588.046; attorney dodtet no. 25791 .17.02, filed on June 7. 2000. 
whidi daimed the benefit of the filing date of U.S. provisional patent appiicattori 
serial no. 60/137.998. attorney dodcet no. 25791.17. fiied on 6/7/1999; (10) U.S. 
utility patem application na 09/K9.122. attorney dodcet no. 25791.23.02. filed on 
A/2BI2O00, whteh daimed the benefit of the filing date of U.S. provisional applteation 
30 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton nd. 60/146.203. attorney dodtet r». 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney dodtet no. 
25791.26. filed on 7/8/1999: (13) U.S. provistonal patent appltoatton sedal no. 
60/162.671. attorney dodtet no. 25791.27. filed on 11/1/1899; (14) U.iS. provistonal 
35 appiteatton no. 60/159.039. attorney dodtet no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159.033. attonney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attonrwy docket no. 25791.39. filed on 11/12/1999. the disclosures of wftfeh are 
Incorporated herein by reference. 

The coupling 2035 Is preferably coupled to the support member 2020. the 
expanston cone 2030. and the anchor 2040. The coupling 2035 Is preferably 
adapted to convey pressuri2Bd flukik: materials and/or electrical cunont and/or 
oommunlcatton signals from a surface location to the anchor 2035. The coupling 
2035 may. for example, be conventional commerdally available slick wire, braMed 
vulre. colled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion coite 2030. 

The anchor 2040 Is preferab^ coupled to the tower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. -The anchor 2040 is 
15 further preferably adapted to be oontrollably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b. In a preferred embodiment, the anchor 2040 
Includes a houslr^ 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the oofrespbndlng actuators 2110. In an alternative embodiment, the 
20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwanJIy. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluldic matwial onto the spikes 2105. 

The housing 2100 is coupled to the lower sectton 2050 of the expandaUe 
tobular member 2025. the spikes 2105, and the actuators 21 10. The housing 2100 
25 is further preferably coupled to the coupling 2035. In a preferred embodiment the 
housing 2100 is adapted to convey electrical, communicatfon. and/or hydrauito 
signals from the coupling 2035 to the actuators 21 10. 

The spOtes 2105 are preferably mpvably coupled to the housing 2100 and 
, the porrespohding actuatore 2110. The spikes 2105 are preferably adapted to pivot 
10 relatlvB to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial dlredton to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preexisting sbuctore such as, for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
facing surface 2115. In a preferred embodiment, the placerrtent of a quantity of 
S fluklie material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2l05 to pivot outwardly away from the housing 2100 to 
engage the weiibore casing 2000, or other preexisting structure such as. for 
example, the weiibore. Alternatively, the upward displacement of the, apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weiibore casing 2000. or other prewdsting strw^ture such as. for 
example, the weiibore. 

The. actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105. sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number of conventtonal commerdaHy avaiiabie actuators such as. for example, a 
spring, an electric or hydraulic mbtor, a hydraulic (riston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optin^ly provide 
ease of operation. In an aftemative embodirmnt, the actuators 2110 are pnritted 
and the spikes are pivotaliy coupled to the housing 2100. 

Referring to FIGS. 22ai 22b. and 22c in an attemath/e embodiment, the 
anchor 2040 Inckides the housing 2100, cine or more petol baskets 2205j and one 
or more conresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators. 21 10. In an 
alternative embodinnent, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fiuMic material 
onto the petol baskets 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025. the petal baskets 2205. and the actuators 21 1 0. 

The petel baskets 2205 are preferably moyably coupled to the housing 2100 
md the oonesponding actuators 2110. The petal baskets 2205 are preferably 
adapted to 'pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partial^ penetrate, the weiibore casirig 2000. or other preexisting structore. As 
iUustrated in FIG. 22c each of the petal baskete 2205 further preferably Include a 
concave upwardly facing surface. 2215. Iri a preferred embodiment, the ptaoement 
of a quantity of fluklic material such as, for wcampte. a barite plug or a flex plug, onto 
the surfeces 2215 causes the petal baskets 2205 to pivot outwardly away from the 
housing 2100 to engage the weiibore casing 2000. or other preexisting structure. 
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Attematively. the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular nr)entf)er 2025. Attematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2^ to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferabty coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to tlie corresponding petal baskets 2205 sufficient to plwt the 
corresponding petal baskets 2205 outwardly and away from the housingi 21 oa In 
an alternative embo(fiment, the actuators 2110 are omitted and the petal baskets 
are pivotaHy coupled to the housing 2100. 

In an aKemath/e embbdbnent, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 2pa, the apparatus 2015 is preferably positioned within 
the wellbore casing 2000 with the expandable tubular member 2025 positionefi in 
opposing relatton to the opening 2010. 

As iUustratecJ in FIG. 20b. in a preferred embodiment, the anchor 2040 is 
then anchorM to the weUxHB casing 2000: In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchpred to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodimeint, the andior 2040 is anchored by a 
control and/or el^cal power signal transmitted from a surface tocatton to the 
actuators 21 10 of the anchor 2040. in an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the a9>paratus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by pladng a quantity of a flukllc material such, for exaitiple, a barite plug or a 
flex plug, pnto the spikes 2105 or petel baskets 2205 of the anchor 2040. In an 
attamatlve embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by pladng a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at tea^ the lower and/pr the intemiediate sections. 2050 and 
2055. of the expandabte tubuter nriteti^ 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 2025 and the wellbore casing 2000: Tlie oorhpressibte cement and/or 
epoxy then permitled to at least partially cure pjtor to the initiatton of the radial 
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expansion process. In this manner, an annular structurai support and flukJic seal is 

provided around the tubular member 2025. 

As Ulustrated In FIG. 20c. In a prefened embodiment, the expansion cone 

2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion bone 

2030 radially expands the expandable tubular member 2025 into intimate contact 

with the walls of the wellbpre casing 2000. 

AS illustrated In FIG. 20d, in a preferred embodiment, after the exf»ndabie 

tubular member 2025 has been completely radially expanded by the axial 
0 displaoement of the expansion cone 2030. the opening 201 0 in the wellbore casing 

2000 is sealed off by the radially expanded tubular member 1435. In this nrianner, 

repairs to the wellbore casing 2000 are optimally provided. More generally, the 

apparatus 2016 is used to repair or form weiibore casings, pipelines, and structural 

supports. 

Referring to FIGS. 23a to 23e. an ertlematlve embodiment of an appara^^ 
and method for coupling an expandable tubular member to a preexisting structure 
will now^ be dMcribed. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean fomiatlon 2310. 
The weiibore casing 2300 and the open hole wellbore section 2305 may be 
positioned In any orientation from the vertical direction to the horizontal direction. 

in a preferred embodiment, an apparatus 2320 Is utfflzed to fbmi a new 
section of wellbore casing within the open hole wellbore section 2305. Man 
generally, the apparatus 2320 is preferably . ufiiized to fonn or repair weiibore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support nwmber 2325 may, for example, be oonventional commercially 
available sHck wire, braided viri/ie, coiled tubing, or driHIng stodc material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
2345. on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
weBbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an Intemrwdiate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
Intermediate sections. 2350 and 2355. are less than the wail thickness of the upper 
seclldn 2380 In order to optimally fadlitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the kjwer sectton 2350 of the 
expandable tubular member 2330 Inchides one or more slots 2365 adapted to 
permR ia fiukik: seaRng material to penetrate the kMver section 2350. 

In a preferred embotHment. the expandable tubular member 2330 is further 
provided substantially as disclosed In one or more of the foOowing: (1 ) U.S. utility 
patent application serial no. 0W454.139. attorney docket no. 25791.3.02. filed on 
12^/1999. whkii claimed the benefit of the filing date of U.S. provisional patent 
appllcatkm no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23«000. whk^ claimed the benefit of the filing date of U.S. provteional 
application no. 60/121.702. filed on. 2«6/1999: (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10Q000. which 
20 claimed the benefit ofthe filing date of U.S. provisional applicatfon no. 60/11^^^^ 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. Qd/A40.33S, 
attomey docket no. 25791.9.02. filed on 11/15^1999. whk:h claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«000; (6) u:s. utility patent application ho. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
. U.S. provistonal appHcatlbn no. 60/124.042, filed on 3/11/1999; (7) U.S. utflity patent 
appficafion no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
whfch claimed the benefit of. the filing dates of U.S. providonal applicatfon no. 
[) 60/121.641. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appticalfon no. 60/154.047. attomey docket no. 25791.20. filed on 9/16/1999; (8) 
U.S. utiiity appiicatton no. 08/511.041. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. flted oh 2C8/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the fiBf^ date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applkatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applicatton serial no. 
60/162.871. attonwy docket no. 25791.27. filed on 11/1/1999; (14) U.S. proylstonal 
appUcatfon no. 60/159.039. attorney docket no. 25791,36. filed on 10/12.1999; (15) 
U.S. provistonal patent appHcafion no. 60/159.033. attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791,39, filed on 11/12/1999. the disctoeures of whteh are 
Incoiporated herein ^ relierence. 

The expansion cone 2335 is preferably coupted to the support member 
2325. The expansion cone 2335 Is further preferably removably coupled to the 
expandable tubular member 2330. The mpanston cone 2335 is preferably adapted 
to radially expand the expandable tubular memtier 2330 when the expan^n cone 
2335 is axially displaced relative to tiie expandable tubular member 2330. 

In a preferred embodiment, the expansion cone 2335 is provided 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. fited on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appOcatton serial no, 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/2312000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket nd. 25791.8.02. filed on 2/10/2000. which 
claimed the beneftt of the filing date of U.S. provlstonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utiUty patent appikatton serial no. 09/440.338. 
attorney docket no. 257919.02. filed on 11/15/1999. which claimed the benefit of 
the fiHng date of U.S. provisfonal appfication no. 60/108,558. attomey docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provlstonal patent appltoaUon no. 60/183.546, 
fited on 2/18/2000; (6) U.S. utijity patent appllcafion no. 09/523.460. attomey docket 
no. 25791.1 1.02. fited on 3/10/2000. which dajmed the benefit of the fiHng date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. uURty patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 212412000, 
wttlch claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no, 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appTication no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4/2000, vvhich dairned the benefit of the filing date of U.S. provistonal serial no. 
e(M21.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appficatton no. 09^.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
^\at claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137^98. attorney docket no: 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26Q000. which claimed the benefit of the filing date of U.S. provistonal applteation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appficatton no. 60/146.203, attorney docket no. 2579l!25. filed on 
7/29/1999; (12) U.S. provistonal appficatton no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent appiteation serial no. 
60/162.671. attorney docket no. 25791.27. fited oh 11/1/1999; (14) U.S. provistonal 
appDcatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attorney ddbket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provisional patent appHcation no. 60/165.228' 
attorney docket no. 25791.39. filed on 11/12/1999. the disdpsurBs of whtoh are' 
incorporated herein by reference. 

The upper sealing member 2340 is coupted to the outside suHace of the 
25 upper section 2360 of the expandabte tubuter member 2330. The upper sealing 
member 2340 is preferably adapted to fluWidy seal the interface between the 
radially expanded upper sectton 2360 of the expandable tubular member 2330 and ' 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members, to a preferred embodiment, 
the upper sealing member 2340 is a viton mbber m order to optimally provide load 
carrying and pressure sealing capacily. 

The tower sealing inember 2345 Is prelbrably coupted to the outskte surface 
of the upper section 2360 of the «(pandabte tubuter member 2330. The tower 
sealing member 2340 is preferably adapted to.fluWidy seal the interface between 
the radtelly expanded upper sectton 2360 of the expandabte tjbuter meniber 2330 
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and the open hole wwllbore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 Is viton rubber In order to optirr^ly 
provide load carrying and sealing capacity. 

As inustrated in FIG. 2aB, the apparatus 2320 is preferably positioned within 
the waObofB casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned In overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. . 23b. in a prefened embodiment, a quantity of a 
hardenable fluidic sealing material 2365 is then injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the exparidaMe tubular member 
2330. The sealing material 2365 may be any number of convisntional oommwdaBy 
available sealing materials such as, for mcample. cement and/or epoxy resin. In a 
preferred embbdiment. ttie hardenable fluidic sealing material 2365 at least partially 
enters the slote provided In the lower section 2350 of the expandable tubular 
m6mber2330. 

As nustrated in FIG. 23c. tt» hardenable fluidic sealing material 2365 is 
preferably then penrrftted to at toast partially cure, in this manner, the lower section 
2350 of ttie expandabte tubular member 2330 is anchored to the open hble wellbore 
section 2305. 

In an alternative embodiment, a compressibte cement and/or epoxy is then 
injected into ttie annular space between the unexpended portion of ttie tubular 
member. 2330 and ttie wellbore casing 2300. The compressibte cement and/or 
epoxy is ttien pennitted to at least partially cure prior to ttie initiation of ttie radial 
expansion process. In ttiis manner, an annuter sfructurai support and fhjidic seal is 
provided around ttie tubular member 2330. 

As illustrated in FIG. 23d. In a preferred embodiment, ttie expansion cone 
.2335 Is Vien axtelly dispteoed by applying an axial force to ttie support member 
2325. In a prrferred entixxiiment. ttie axtel displacement of ttie expansion cone 
2335 radially expands ttie expandable tubular meinber 2330 Into Intimate contact 
wtth ttie walls of ttie weUboine casing 2300. 

As illusttated In FIG. 23«|. In a preferred embodiment, after the expandabte 
tubular member 2330 has b^n oomptefely radially expanded by ttie axial 
displacement of ttie expanston cone 2335. a new section of wellbore casing is 
fomied ttiat preferably includes the radially expanded tubuter member 2330 and an 
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outer annular layer of a fluidic sealing material. Moib generally, the apparatus 2320 
Is used to repair or fbmi welltwre casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an alternative embodiment of an apparatus 
and method for coupling an expandatiie tubular member to a preexisting structure 
wfll now be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole weUboTB section 2405 are positioned wlttiin a subterranean fonnatlon 2410. 
The weObore casing 2400 and the open hole vyellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximertely the 
horizontal dtrectiori. 

In a preferred embodiment, an apparatus 2420 I& utilized to form a new 
sedion of weiibore casing within the open hole vtreilbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to form or repair wellbore 
casings, pifielines. or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandable tubular menriber 2430. an expansion cone 2435. a coupUng 2440. a 
packer2445. a mass 2450. one or more upper seating membere 2455, and one or 
more sealing membere 2460. 

The support member 2425 Is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to. oom/ey electrical, 
communication, and/or hydraulic signals to andtor from the packer 2445.. The 
support rnember 2425 may. for example, be conventional commercially available 
sHck wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expanston cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460. on the outside surface of the expandable tubular ' 
member 2430 in order to optimally seal the interface between the expandabie 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
8ectton2405. 

In a preferred embodiriierit. the expandable tubular member 2430 further 
Includes a lowsr sectipn 2465. an intennedlate sectton 2470. and an upper section 
2430. In a preferred embodiment, the wall thteknesses of the tower and 
intennedlate sedfons. 2465 and 2470. are less than the wail thickness of the upper 
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section 2475 in order to optimally facOhate the radial expansion orf the expandable 
tubular member 2430. In a preferred embodiment, the lower, section 2465 of the 
expandable tubular mend>er 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provMed substantially as disclosed In one or nrwre of the following: 

The expansion cone i^435 is preferably coupled to the support men^r 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular meml)er 2430. The isxpansion cone 2435 is 
preferably adapted to radially expand the expandable tubular, member 2430 when 
the expansion cone 2435 is axiaily displaced relative to the expandable tubular 
men^r2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as dedosed In one or more of the fdlowbig: (1) U.S. utUKy patent 
•application serial no: 08MS4,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appttcation no. (80/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791:7.02. filed 
or> 2/23^000. whteh claimed the benefit of the filing date of U.S. piovislonai 
application no. 60/121.702, filed on ^5/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, yyhlch 
claimed the benefit of the filing date of U.S. provlsfonal applicatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiteation serial no. 09/440,338. 
attorney docket no; 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applk»tion no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney dodtet 
no. 25791.11.02, filed on 3/10/2000. which claimed the t)enefit of the fiUng date of 
U.S. provistorial applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. Utility patent 
appUcation no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whk:h dalmed the benefit of the filing dates of U.S; provistonal application no. 
60/121.841, attomey docket no. 25701.12. filed on 2/26/1999 and U.S. piovistonai 
applicatton no. 60/154.047, attorney docket rto. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 09^11,941; attomey docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of ttie filing date of U.S. provisional sertel no. 
60/121.907, attomey dockef no: 25791.16, filed on 2/28/1999; (9) U.S. utifity patent 
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appllcaUon no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the fiUng date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
5 4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicafion 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S; 
provisional . appKcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9^999; (13) U.S; provisional patent appDcation serial no. 
10 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appKcatkm no. 6W159.039, attorney docket na 25791.36, filed on 10/12.1999; (15) 
U.S. proviskmal patent appHcatjoi) no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appBcatlon no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/19^9.. the disdosures of whjch are 
15 incorporated.herein by refeifence. 

The coupling 2440 is prsferatily coupled to the support member 2425 and 
the expanskm cone 2435. The coupling- 2449 is prefBrably adapted to convey 
electrical, communicatton. and/or hydraulk: signals to and/or from the packer 2445. 
The coupling 2440 may be any number of oonventtonal support members such as. 
for example, commercially avaitabie slick wire, braided wire, coiled tubing, or driinng 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sectkin 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient frictional force to 
support the kMver section 2465 of the expandable vi«ilbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventbnal commercially 
available padcers. In a preferred embodirnent, the padcer 2445 is an RTTS padter 
availabie from Halliburton Energy Servtee^ in order to optimally provkJe multiple sets 
and releases. In an alternative embodiiirient. hydraulte slips may be substituted for. 
» or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the tower secUbn 2465 of the 
expandable tubular member 2430. The mass 2450 Is preferably selected to provide 
a ter»ile load on the tower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 1O0 % of the yieM point of the upper sectton 2475 of 
S the expandable tubular member 2430. In this manner, when the padter 2445 is 
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released, the axial force provided by the mass 2450 optimally rediaDy expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 Is preferably adapted to fluidldy seal the Interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper seaDng member 2455 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is viton rubber in order to optimally 
provide lOBd canying and pressure sealing capacity. 

The k>wer seabig member 2460 is praferpbly coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluidiciy seal the interface between 
the radiaUy expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore section 2405. The lower sealing member 2480 may be 
any number of oonvenUonal comrnercially available sealing members. In a preferred 
embodiment, the lower seafing member 2460 Is viton nibber in order to optimally 
provide lead bearing and seafing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 |s preferably posKlohed vtrithin 
the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a prefened embodiment, the weight of the mass 2450 is supported 
by the support member 2425. the expansion cone 2435, the coupling 2440, the 
pacAer 2445, and the lower secUoh 2465 of the expandable tubular member 2430. 
In this manner, the intennediate section 2470 of the expandable tubular member 
2430 prefarabty does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a preferred embpdirtient. the packer 2445 is 
then released from connection with the lower section 2465 of the expandable tubular 
niember 2430. In this manner, the mass 2450 is preferably now supported by the 
support member 2425. expanston cone 2435. and the tower and intennediate 
sections. 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubuter 
member 2430 to be radialty expanded by, and extmded off of. the expansion cone 
2435. In a preferred embodiment during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an attemative embodiment, a compressible cement and/or epoxy Is 
lr\jected Into the annular space between the unexpended portion of the tubular 
5 -member 2430 and the weUbore casing 2400 before and/or during the extmsion 
process. The compressible cement and/or epoxy is then preferably pemilttetf to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular struchiral support and fluidic seal is provided around the tubular 
nieniber2430. ... 

10 As Illustrated In FIG. 24c In a preferred embodiment, after the expandable 

tubular member 2430 has been completely extruded off of the expansion cone 2435. 
a new section of wellbore casing is tomwd that preferably Includes the radially 
expanded tubular member 2430 and an outer dnriular layer of a fluidic sealing 
material. More generally, the apparatus 2^20 is used to repair or form wellbore 

15 casings, pipelines, and structural supports. . 

In an altamaUve emlMdiment. the mass 2450 Is positioned on top of the 
upper seciton 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 Is fabricated from a thidc walled tubular meniber that is concentric with 
respect to the support member 2425. and also reste on top of the upper section 

20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will carry the mass 2450 out of 
the wellbore 2405. 

Refening to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular meriiber to a preexisting structure 
iS win now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subtenanean fomwtion 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
POsHioned In any orientation fiom the vertical direction to approximately the 
horizontel direction. 

10 In a prefened embodiment, an apparatus 2520 is utilized to form a new 

section of wellbore casing within the open hole wellbore section 2505. More 
OeneraHy. the epparatus 2520 is preferably utiilzad to fomt or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
5 expandabte tubular member 2530, an expansion cone 2535. a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555. and one or more sealing 
members 2560. 

The support m^nber 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further couplmj to the expar»ldn cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/pr 
from the chamber 2540. The support member 2525 may. for example, be 
conventional cofranerdally available ^ick wire, braided vvire. coiled tubing, or driHIng 
stock material. 

The expandable tubular member 2530 is removably coupled to . the 
expansion oone 2535. In a prefarred embodiment, the expandable tubular member 
2530 fwther includes one or more upper and lower sealing menrrt)ers. 2555 and 
2560. on the outeide surface of the expandable tubular member 2530 In order to 
qjtimaily seal the Interfece between the esgiandable tubular member 2530 and the 
wellbore cs»ing 2500 and the op«i hole wellbore section 2505. 

In a preferred embodbnent. this expandable tubular member 2530 further 
includes a lower section ^65. an Intermediate section 2570. and an upper sectipri 
2530. In a prefened embodfrnent, the wall thidcnesses of the lower and 
intennediate sections. 2565 and 2570. are less ti»n the wall thickness of the upper 
sectton 2575 in order to opiimaliy fadlltata the radial expanslor> of the expandable 
tubular member 2530. 

In a preferred embodiment, the kwer section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provided substantially as disclosed in one or more of the folkiwing: (1) U.S. utility 
patent appiicatton serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. whidi claimed the benefit of the firing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998: (2) U.S. 
utlflty patent appiieation swial no. 09^,10.913. attorney docket no. 2579117.02. filed 
on 2/23/2000. which daimed the ben^t of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiteatton 
serial no: 09/502.350. attorn^ docket no. 25791:8.02. filed on 2/10/2000. which 
claimed the benefit of the' filing date of U.S. provisional applteatkm no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility paterit application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999» whteh daimed the benefit of 
the filing date of U.S. provlsb)rtai applicatfon no. 60/108.558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of' 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2^4/2000. 
whteh claimed the benefit of the filing dates of U.S. provisk)nal appllcatnn no. 
60/121.841. attorney docket no. 25791.12. filed on 2A26/1999 and U.S. pn>vi6k)nal 
applteatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) . 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2^4/2000. whk:h dairned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appficatfcm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which daimed the benefll of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.12% attorney dod(et no. 25791.23.02, filed on 
Af2Sl2000. wfrich claimed the benefit of ttie filing date of U.S. proviskmai appKcation 
no. 60/131,106, attorney docket no. 25791.23; filed on 4/26/1999; (11) U.S. 
provisional application no; 60/146.203. Qtiomey docket nb. 25791.25. filed on 
7/29/1099; (12) U.S. provlslorial applk»tion no. 60/143,039. attorney docket rib. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. atlomey dod<et no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney dod<et no. 2579137, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney dodcet no. 25791.39. filed on 11/12/1999. tiie disdosures of whtoh arJ 
irworporated herein by reference. 

The expanstori cone 2535 is preferably coupled to the support, member 
2525. The expainston cone 2535 is further preferably removably coupled to the 
expandabto tubular member 2530. The expanston cone 2535 is preferably adapted 
to radtelly expand ttw expandabto tubular member 2530 when the expanston cone 
2535 is axfaily dispteoed relative to the expandabto tubular member 2530. The 
expansion cone 2535 is fijrther preferably adapted to convey fluklte materials to 
and/orfromttte chamber 2540. 

In a prsferred embodiment, the expanston pone 2535 is provided 
substantially as disdosed In one or more of ttw following: (1) U.S. utility patent 
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application seriai no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which dalnied the benefit of the fHIng date of U.S. provisional patent 
application nq. 60/1 1 1 .293, attorney docket no. 25791 .3, filed on 12/7/1 998; (2) U.S. 
utility patent applicatkm serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, wirtilch dainned the benefit of the filing date of U.S. prxwislonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHCatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
attorney docket na 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 
attorney docket no. 257919;02, filed on 11/15/1999. which dalmed the benefit of 
the filing date of U.S. provisional appllcatkm no. 60/108,558, attorney docket no. 
25791.8. filed on 11/16.1998; (5) U.S. provlskmai patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appiteatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed oh 3/10/2000. wMch claimed the benefit of the filing date of 
U.S. provbionai appliqaUoo no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
applteatton no. 09/512.895. attomey idocket no, 25791.12:02. filed on 2/24/2000. 
which daimod the benefit of the filing dates of U.S. provlstonal application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provl8k)nal 
application ho. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the fiUng date of U.S. provisional patent applkation 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appUcatlon no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. whfch claimed the benefit of the filing date of U.S. provteional appllcaUon 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicafloh na 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999: (12) U.S. pfoviskxiai appiteattoh no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appltoation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisk>nal 
applteatton no. 60/159,039. attomey docket noi 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appHcatton no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisiohal patent applicatton no. 60/165.228, 
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attorney tJocket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chamlwr 2540 is defined t>y the Interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic ntaterials having a higher density than the fluidic mpterials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 Is preferably coupled to the outside sui^ 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 Is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional cohvrieidaliy available' seaUhg members. In a preferred 
embodiment the upper sealing memblsr 2555 is vHon rubber in order to optimally 
provide kMKi canying and pressure sealing capadfy. 

The lower sealing member 2560 Is prefisrably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing merhber 2560 Is preferably adapted to fluidicly seal the Interface between 
the radially expanded upper section 2575 of th« expandable tubular member 2530 
and the open hole wellbore section 2505. the Jower sealing member 2560 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2560 is viton rubber in order to optimally 
provide load canylng and pressure scaling capacity. 

As illustrated in f^lG. 25a, the epparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material wtthln the region 2585 outside 
of the expandable tubular member 2530 is ir\|ected into the chamber 2540. In a 
piBferred embodiment, the difference In hydrostatic pressure between the chamber 
2540 and the region 2585. due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to ba radially expanded by. and 
extnjded off of, the expansion cone 2535. In a preferred embodiment, during the 
extrusion process, thei positioh of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellboie 
casing in a prefened embodinrwnt. the quantity of the fluWIc material 2580 
Initially injected into the chamber 2540 is subsequentiy increased as the size of the 
chamber 2540 increases during the extmslon process. In this manner, high 
pressure pumping equipment is typically not required, or the need for It is at least 
minimized. Rather. In an exemplary embodiment, a column of the fluldic material 
2580 Is nialntalnW within the support member 2525. 

In an altentative embodiment, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extrusion 
Piocess. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular stmctural support and fluidic seal Is provided around the tubular 
member 2530. 

As Mustrated in FIG. 25c in a preferred embodiment, after the expandable 

tubular member 2530 has been oornpletely extnjded off of the expansion coTO 
a new section of wellbore casing is fbnned that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
20 casirigs, pipelines, and stmctural supports. 

Referring to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 28a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fonnation 2610. 
The wellbore casing 2600 and the open hole wellbore secUon 2605 may be 
positioned In any orientjation from the vertical direction to approximately the 
horizontal direction. 

In a preferred ennbodiment. an apparatus 2620 Is utilized to fonn a new 
section of welibore casing wHWn the open hole wellb^^ More 
generally, the appar^s 2820 is preferably utillzed to fomi or repair wellbore 
casings, pipelines, or stoidurai.suppovts. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more slip membera 2655. one or mre 
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sealing members 2670. one or more upper seaUng members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 is preferabty adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fiuidlc materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional commerdaBy available slicK wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion oone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower seaUng members. 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 
15 In a prererred embodiment, the expandable tubular member 2630 further 

includes a lower section 2685. an Intemrtediate section 2690. and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
mtemwdlate sections. 2685 and 2690. are tess than the wall thkdcness of the upper 
section 2695 in onJer to optinnlly facilitate the radial expanston of the expandable 
20 tubular member 2630. 

In a pref^ned embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the sDp joint 2640. the end plate 2645. the slips 2655. and the 
sealing members 2670. In a preferred embodiment, the interior portion of the tower 
secHon. 2685 of the expandable tubular member 2630 below the expansion cone 
!5 2635 and above , the end plate defines the chamber 2650. In a preferred 

embodiment, the tower sectton 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devious described above with reference to 
FIGS. 1ato25c . 

In a preferred embodiment, the ejgwndable tubular member 2630 is further 
0 provided substantiaily as disclosed in one or more of the Ibltowing:. (1 ) U.S. utility 
patent applteatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
^2m9^9. which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.203, attorney docket ho. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applitatiort serial no. 09/510.913. attorney docket no. 26791.7.02. filed 
5 on 2«3«000. which claimed the benefit of the filing da^ of U.S. provistonal 
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application no. 60/121,702. filed on 2/25/1999; (3) U.S. ufflity patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10(2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent ap^cation serial no. 09/440.338. 
5 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provlstonal application no. 60/108,558. attorney docket no. 
^91.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/18^.546. 
filed on 2/18C000; (6) U.S. utility patent applicatlbn no. 09/523.460, attorney docket 
no. 25701.11.02. filed on 3/1W2000. which ctalmed the benefit of the filing date of 
10 U.S. provistonal applkation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appUcatlon no. 09/512.805. attorney docket no. 25701.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the fifing dates of U.S. pn>vlsk)nal applicatfon no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applfeafion no. 80/154.047. attorney docket no. 2579129. filed on 9/16/1999; (8) 
15 U.S. utility appllcafion no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^4/2000. which claimed the benefit of the filing date of U.S. plovislonal serial ho. 
60/121 .007. attorney docket no. 25701.16. filed on 2C6/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which ctalmed the benefit of the filirig date of U.S. provisional patent appHcatlon 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appltoatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the fifing date of U.S. provisional appficatioh 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1099; (11) U.S. 
provistonal application no. 60/146.203. attomiay docket no. 25791.25. filed on 
25 7/20/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
appDcation no..60/159.039. attomiay docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
fited on 10/12/1990; and (16) U.S. provtelonal patent appltoafion no. 60/165.228' 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disctosures of which are 
Incorporated herein by reference. 

The expansion cone 2635 Is preferably coupled to the support member 2625 
and the slip joint 2640. The expansibn cone 2635 is further preferably removably 
coupled to the expandabte tubuter member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or firom the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.0Z filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attwney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utillly patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702, filed on 2^5/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350, attorney docket no, 25701.8.02. filed on 2/10/2000. which 
•claimed the benefit of the filing date of U.S. piovistonal applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 08/440.338. 
attorney docket no. 25701.0.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. ppovtsional applteatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U S. pravlstonal patent apptieatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appiicatlon no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t>enefit of the filing date of 
U.S. provisfonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
aptrflcatkjn no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24^000. 
which claimed the benefit of the filing dates of U.S. provisional appHcatton no: 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appltoatton no. 60/154>047. attorney, docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh dairned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no, 25791.16, filed on 2/26/1999; (9) U.S. utiHty patent 
appHcatlon no. 09/588.948, attomey docket no. 25791.17.02, filed on June 7, 2000. 
wWch dairned the benefit of the filing date of U.S. pravlstonal patent applicatton 
serial no. 60/137,998. attomey dodcet no. 2579117, filed on 6/7/1999; (10) U.S. 
utility patent applicatton ha 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attorney dodcet no. 2579125. filed on 
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7/29/1999; (12) U.S. provisional apptica^on no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791^7, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisbnal patent applicatk)n no. 60/165.228, 
attorney doctot no. 25791.39. filed on 11/12/1999. the disctosures of whfch are 
Inco r porated herein tiy reference. 

The sHp Joint 2640 is coupled to the expansion cone 2635 and the erKl plate 
2645. The sHp Joint 2640 Is preferbbly adapted to pemm the end plate 2645 to be 
arfaliy dispidoed relative to the expanston oone 2635. In this manner, the si^ of the 
chamber 2850 is variable. The sfip joint 2640 may be any number of conventional 
commercially av^lable slip joints modified in accordance with the teachings of the 
present disclosure. 

The sHp Jdrtt 2640 preferably includes an upper member 2640a, a resilient 
member 2640b. and a tower member 2640c. The upper member 2640a te coupled 
to the expanston cone 2635 and the resHlent member 2640b. The upper member 
2640a is movabiy coupled to the tower rherhber 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that pennlt the passage of 
fluidic materials. The lower member 2640b is coupled to ttw end plato 2645 and the 
resilient member 2640b. The lower member 2640b is movabiy coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that pemiit the passage of fluWic materials. The resilient member 
2640c B coupled between ttie upper and lower members. 2640a and 2640b. The 
resilient member 2640c is pr^rably adapted to apply an upward axial force to the 
•ndpiate2645. 

The end |^ 2645 is coupled to the slip joint 2640, the slips 2655. and the 
sealing members 2670. ' The end plate 2645 is preferably adapted to seal off a 
POrtkm of the interior of the lower sectton 2685 of the expandabte tubular member 
2830. The end plate 2645 is further adapted . to define. In combination with the 
expandabte tubuter member 2630. and the expansion cone 2635. the chamber 
2650. 

The charnber 2650 is defined by the interior portion of the tower section 2685 
of the expandabte tubular member 2630 below the expahsioii cone 2635 and above 
the end ptete 2645. In a prefened erhbodiment. the pressurization of the chamber 
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2650 causes the expansion ocHie 2635 to be axially displaoed and thereby radially 
expand the expandable tubular meimber 2830. The chamber 2650 Is preferably 
adapted to move upwardly within the expandatrte tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permtt the end plate 2645 to be displaced in the upwanJ axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. !n this manner, the chamber 2650 is pressurized by injecting fluidlc 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the Injection of pressurized fluidic materials into the chamber 2650, the 
pressurizatlon of the chamber 2B50 preferably axially displaces the expansion cone 
2635* In a preferred embodihient, when the slip Joint 2640 is fiilly extended, the slip 
Joint 2640 then dlsptaoes the end plate 2645 in the upward axial direction, in a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
Joint 2640 is greater than the fluidic pressurizatlon force within the chamber 2650. 
the end plate 2845 is disp^ced In ttie upward a)dal direclibn. 

The sealing menrrit>ers 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimatlly 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the exparKiable tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper sectbn 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdally available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is vlton rubber in order to optimally 
provide load carrying and pressure sealing capadty. 

The lower sealing member 2680 Js preferably coupled to the outside surfece 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluidlciy seal the interface between 
the radially expanded upper secBon 2695 of the expandable tubular member 2830 
and the open hole wejlbofB section 2605. The lower sealing member 2880 may be 
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any number of conventional comnriercially available sealing members. In a preferred 
embodlnwnt. the lower sealing member 2680 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
5 the weUbore casing 2600 and the open hole weilbore section 2605 with the 
expanteble tubular member 2630 positioned in overlapping relation to the weUbore 
casing 2600. In a prefenned embodiment, the lower section 2685 of the expandable 
tubular member 2830 js then anchored to the open hole welibore section 2605 using 
one or more of the apparatus and inethods described above with referBnce to FIGS 
10 1ato25c. 

As iilustrMed in FIG. 26b. the radial expiansion of the expandable tubular 
member 2630 is then Initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by Injecting a 
pressurized fluidic material into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment. onc9 the slip Joint 2640 is fiilly extended, the end plate 2645 
Is then axialiy displaced in the upward direction. In this mariner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by appl^ng 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible <5ement and/or epdxy is 
Irijeded Into the annular space between the unexpended portion of the tubular 
member 2630 and the welibore casing 2600 betom and/or during it\e extrusion 
process, The compressible cement and/or epoxy Is ttjen preferably pemiltted to at 
least partially cure prior to the initiation of the radial expansion process. In tills 
manner, an annular stnjctural support and fluidic seal is provided around ttw tubular 
member 2830. 

As DIustrated in FIG. 26c. In a prefened erhbodlment, after the expandable 
tubular mismber 2630 has been oompieteiy exihjded off of the expansion cone 2635. 
a new section of weUbore casiiig is fomted that prefetrably indudes tt»e radially 
expanded tubular member 2630 and an outer annular layer of a fluMIc sealing 
nwterial. More generally, the apparatus 2620 is used to repair or tbnn weilbore 
casings, pipelines, and structural suppoits. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of. (1) 
coupling the expandable tubular member to the preexisting structure by axlally 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct r«lial pr^ure. 

In a prefenred embodiment, as illustrated in FIG. 28, in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned wRhln a subterranean formation 2815. In a preferred embodiment, the 
wellbore casing 2810 further, includes an outer annular layer 2820 of a fluidic sealing 
material such as. for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting weilbore casing 2810 using any number of 
conventional commerdaily available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a prefened embodiment, the expandable 
tubular member 2805 Is coupled to t^e preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following: (i) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provlsloiial patent 
application no. 60/111,293. attorney docket no. 25791:3, filed on 12/7/1998; (2) U.S. 
utility patent applk^atlon serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisk)ndl 
appllcatk)n no. 60/121.702, filed on 2/25^1999; (3) U.S. utility patent applicatkm 
serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000. virtiich 
claimed the benefit of the filir^ date of U.S. provfeional appfication no. 60/119.611. 
attomey docket no. . 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
fBed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whteh daimed the benefit of the filing date of 
U.S. provisional applKaUon no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appUcatidn no. 09/512.895, attomey docket no. 25791,12.02, fHed on 2/24«000, 
which daimed the benefit of the filing dates of U.S. provisional appfication no. 
60/121,841. attomey docket no. 25791.12. filed on 2«6/1999 and U.S. provistonal 
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application no. 60/154,047, attorney docket no. 25791.29, filed on 9/18/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no, 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provlsipnal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
appBcatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
s«1al no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/569.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which cteimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteafion no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appHcaflon no. 60/159.039' attorney docket na 25791.36. filed on 10/12^1999; (15) 
U.S. provistonal patent appitoation no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.& provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disdosuriss of which are 
Incorporated herein by reference. In a preferred embodiment, ttie amount of radial 
expansion provided in step 105 ranges fiiom about 5% to 20%. 

in a prefened embodiment, as illustrated In RG. 29. in step 2710. at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tod 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a prefenred embodiment, tiw radial expansion tool 2905 is 
provided substantially as disclosed on one or rnore of the following U.S. Patents: 
5.014,779 and 5,083,608. ttie disctosures of which are incorporated herein by 
refierence. In a prefBrred embodiment, the amount of radial expansion of the 
expandabto ttJbular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by ttie radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plasttcaliy deform the expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided In step 2705 is 
ItmMed to the portion of the expandabte tubular member 2805 that overlaps with the 
preexi^ng wellbore casing 2810. In this manner, the high comprBssive forces 
typicaliy required to radially expand the portion of the expandable tubular member 
2805 that overlaps the preexisting weltbore casing 2810 are optimally provided. 

In an altemative embodiment the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this nramier. a nnonOKiiameter wellbore casing Is optimally provided. 

ThuSt the method 2700 provides a 2-8tep radial expansion process that 
utiiizes: (1) a ralativaly quick method of radial expansion for the majority of the radial 
expansion; &nd (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
r^r weBbore casings, pipelines, or structural supports. 

The method 2700 furthclr provides an apparatus and method for coupling an 
expandable tubular nnember to a preexisting strudure. The expandable tubular Is 
initiafly coiq^led to the preexisting stnjcture by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubiuiar rriember is then 
further radially expanded by applying a radial force to the expandable tubular, the 
apparatus and method have wide application to the formation and repair of wellbore 
casings, (rfpelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and stnjdural supports. In a preferred Implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member providiss an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular memlw is optimally achieved in a time efficient and 
reliable manner. This method and apparafti» is partlculariy useful in. optimally 
creating profiles and seal geometries for liner tpps and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular; member to a preexisting 
stmcture has been described that includes positioning the tubular member and an 
expansion cone within the preexisting stmcture, anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interfads between the expansion cone and the tubular 
member includes: Injecting a lubricating fluid Into the trailing edge of the interface 
5 between the expansion cone and the bjbular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
preferred embodiment, the ir^eding includes: Injecting lubricating fluid into a tapered 
end of tiie expansion cone. In a preferred embodiment, the injecting includes: 
injdcHng lubricating fluid Into the area around the axial midpoint of a first tapered end 
10 of the expansion cone. In a preferred embodlrnent, the injecting Includes: Injecfing 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: Injecting lubricating fluid into a fepeied first end 
and a second end of the expansion cone, in a preferred embodiment, the ir^jecting 
Includes: ir^eding lubricating fluid into an Interior of the expansion cone. In a 
15 preferred emixxllrnent, the Injecting includes: ir^eqUhg lubricating fluid through an 
outer surface of the expansion corw. in a praferrsd embodiment, the Meeting 
includes: jnjectirig the lubricating fluid Into a.plureRty of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. in a prefened embodiment, the lubricating fluid further includes: 
20 ToniTrim Hi. EP Mudiib. and Dril}N-Slid. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudiib. and Drill-N-Slld. In a preferred embodiment, 
the Interface between the expansion cone and the tubular member includes: editing 
the interior surface of the tubular member with a lubricant. In a prefened 
embodiment, lubricating the interface between the expansion cone and the tubular 
25 member includes: coating the Interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the inferior surface of 
the tulMJlar merinber. In a preferred embodiment, the lubricant comprises a metelHc 
soap. In a preferred ei^bocfiment^ the lubricant is selected from the group consisting 
of G-Lube-10. C4>HOS-584«. and C.pHOS-58^ m a preferred embodiment, the 
30 lubricant provides a sliding ftidion coefficient of toss than about 0.20. In a prefened 
embodiment, the lubricant Is chemically bonded to the interior surfaces of the tubular 
members. In a preferred ernbodlrnent. the lubricant Is mechanically bonded to the 
Interior surfaces of the tubular membere. In a prefened embodiment, the lubricant is 
adhMlvely bonded to the Interior surface of the tubular membere. In a preferred 
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embodiment, the lubricant indudes epoxy, molybdenum disulfide, graphite, 
aluminum, cx>pper. ahjmisilicate and polyethytenepolyamlne. 

A method of coupling a tubular member to a preexisting stmclure has also 
been described that includes positioning the tubular member and an expansion cone 
wItWn the preexisting stnjcture, anchoring the tubular member to the preexisting 
struclitfe. and axiatty displadng the expansion cone relative to the tubular member 
by pulling the expansion cone thifough the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thidoiess that varies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
imperfections ofless than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular member 
for radial expanstors of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluM into the preexisting 
stnjdure, posifoning the tubular member and an expansion cone within the 
preexisting stnicture. ianchoring the tubular member to the premisting structure, and 
axiaBy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a prefiBrred embodiment, the 
lubricating fluid includes: BARO-LUB GOLD^EAL™ brand driiiing mud lubricant! 

A method of coupling an expandable tubular member to a preexisiing 
stwcture has also been described that Includes positioning the expandable tubular 
member and an expansion cone within the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stnjdure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefened 
embodiment, the ^)qMndabte tubular member includes: a firet tubular member, a 
second tubular membiw. and a threaded connection for odupllr^ the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
oonnectton includes: one or more sealing membere for sealing the interf^ between 
the first and second tubular members. In a preferred embodiment, the threaded 
connedton comprises a piri and box threaded connectton. In a preferred 
embodiment, the seailing membere are positioned adjacent to an end portion of the 
threaded connection. In a prefeiied embodiment, one of the sealing members is 
positioned adjacent to an end pdriton of the threaded connection: and wherein 
anottw one of the sealing membere is not positioned adjacent to an .end portion of 
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the threaded connection. In a preferred embodiment, a plurality of the sealing 
meml)ers are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been describe that includes positioning the expandable tubular 
5 member and. an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnjcture, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
members havmg threaded portions that are coupled to one another by the process 
oft coating the threaded portions of the tubular merM)ers Mh a sealant, coupling the 
threaded portions of the tubular members, and curing ttte sealant. In a preferred 
embodiment, the seialant is selected from the group consisting of epoxies. 
thermosett^ sealing compounds, cuiable sealing compounds, and sealing 
compounds having polymerizablei materials. In a preferred en4)odlment. the method 
further includes: initially curing the sealant prior to redi^ expanding the tubuicir 
members, and finally curing the sealant after nadlally expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 
resbtarit to conventional welibore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures rar^lng 
from about 0 to 450 "F. In a preferred embodiment the method further Includes: 
applying a primer to the threaded portions of the tubular numbers prior to coating 
the threaded portions of the tubular nrwmbers with the sealant. In a preferred 
embodiment, the primer Includes a curing catalyst In a prefenred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a prtferred embodlnrant the ivimer indudm a curing cataly^ 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion oone 
within the preexisting structure, anchoring the tubular member to the preexistirig 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through this expandable tubular member. In a 
preferred embodiment the tubular meniber includes: a pair of rfrigs for engagirni the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular nwmber and the pr^xlsting structure. 

A method of coupling a tubular member to a preexisting stnictur© has also 
been described that includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, arid axiaily displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or mora slots. In a preferred embodiment, the slots are provided at a 
praexpanded portion of the tubular mernber. In a preferred embodiment, the slots 
are (vovided at a noh-piieexpanded portion of the tid)tdar member. 

A method of coupling a tubular member to a preeidsting structure has also 
been described that includes positionihg the expendable tubular member and an 
expanskm oone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting struplure, and axiaily di^iacing the expansion cone 
relative to the expandable tubular member by puiDng the expansion cone through 
the expandable tubular membier. In a prefarred embodiment, the tubular member 
includes: a first preexpanded portion, an intennedlate portion coupled to the fbst 
presxpanded portion including a sealirig eieiment, and a second preexpanded 
portton coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preejdsting structure, anchoring the expandable tubular 
member to the preexisting structure, and axiaily displaclr^ the expansion cone 
relative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
Increased axial force. In a preferred embodiment, the Increased axial, force is 
provided on a periodic basis. In a preferred enrdxxflment the increased axial force 
is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial fonoe renges from about 5 to 
40%. ■ . ■ 

A method of coupling a tubular meniber.tp. a preexisting structure has also 
been described that Indudes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axialty displaclrig the expansion oone relative to the expandable 
tubular member by pushing and pulling the expansion cone throi^h the expandable 
tubular member. In a preferred embodiment. pi»Wng the expansion cone includes: 
Injecting a pressurizal fluWic material into contact wHh the expanston cone, 

A method of coupling a tubular number to a preexisting structure has also 
been described that Includes positior)ing the tubular member and an expansion cone 
within the priaexisting structure, anchoring the tubular member to the preexisting 
stmdure. axiaily displacing the expansion oone relative to the tubular member by 
pulling the expansion oone through the mpandable tubular nrwnber, and InjecOng a 
curable fluidic seaOng maiteria! between the tubular member and the preexisting 
structure prior to axiaily displadr^ th6.expansk>n cone. 

A method of coupling a tubular mennber to a preexfeting stnicture has also 
been described that includes positioning the tubular member and ah expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by increasing ttie size of ttie expansion oone, ahd axiaily displacing the 
expansion cone relative to the tubular member by pulling the expanston cone 
through the tubular memt)er. 

A nriethod of coupling a tubular member to a preexlstirig structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting sbucture, anchoring the tubular member to the preexisting 
stoicture by. iieating a portion of the tubular member, and axiajly displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through, the tubular member. 

A method of coupling an expandable 'tubular member to a preexisting 
stmcture has also been described that Includes positioning the expandable tubular 
rnember, an expanston cone, and an anchoring device within the preexisting 
stmdure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexbUng stmctur^ using the anchoring device, 
and flDdaUy displacing the expansion cme. 

A method of coupling ah expandat)le tubular member to a preexisting 
stmcture has also been described that includes posittorting the tubular member and 
an expansion cone within the preexisting stmcture, explosively anchoring the tubular 
member to the preexisting stmcture, and axiaily displacing the expansion cone 
relative to the tubular mernber. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fudng the position of an expansion OKie wittiin tire 
preexisting structure, driving the expandable tubular menniber onto the expansion 
oone in a first direction, and axially displacing the expansfon cone in a second 
direction relative to the expandable tubular menober. In a prefenBd embodiment ttte 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexteting 
structure has iaiso been described that Includes placing the expandable tubular, an 
expansion cone, and a resilient aru:horvMthin the preexist struchire, releasing ttie 
resilient anchor, and axially displacihg the expansion oone within the expandable 
tubidar member. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has alsd been described that includes placing the expandable , tubular 
member, an expansion cohe, and an anchor Into ttie preexisting structure, anchoring 
ttie.expandable tubular member to 0ie preexisting structure by: pivoting one or more 
engagement elements, and axially displacing ttie expansion cone. In a preferred 
embodiment, pivoting ttie engagement elements includes: actuating ttie 
engagement elements. In a preferred embodiment, pivoting ttie engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment pivoting ttie engageifnent elements includes: 
displacing ttie expandable tubular member. 

A mettiod of coupling an expandable tubular member to a preexisting 
stauctajre has also been described ttiat includes placing the expandable tubular 
member and an expansion cone into ttie precfxisting structure, placing a quantity of 
a fluidic material onto ttie expandable tubular member to anchor tiie expandable 
tubular member to ttie preexisting stiiicture, and axially dlspladng the expansion 
cone. In a preferred embodiment ttie fluidic material oomprfees a barite plug. In a 
preferred embodiment the fluidic material comprises a flex plug. 

A mettiod tif coupling an expandable tubular member to a preexisting 
sttucture has also been described ttiat includes positioning ttie expandable tiibular 
member and an expansion cone into ttie preexisting sttucture, anchoring tiie 
expandable tubular member to the preexisting structure by Injecting a quantity of a 
hardenable fluidic material into ti|ie preexisting sttucture. at least partially curing ttie 
hardenable fluidic sealing material, and 
axiaHy displacing ttie expansion cone. 
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A method of coupling expandable tubular number to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial foroe to the expandabte tubulai- member in a downwarcl direcdon. 

A method of coupling an expandabte tubular nriember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the premisUng stnic^, injecting a quantity 
of a first fluidic material having a first den^ into the region of the preexisting 
stnjcture outside of the ex|Mindable tubidar member, and Ir^ecting a quantity of a 
^eoond fluidic material h»dng a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first density. 

A method coupling an expandable tubular member to a preexteting 
structure has also been described that includes placing the expandabte tubular 
member and an expansion cone into , the preexisting stmcture. anchoring the 
expandabte tubuter mentber to the preexisting stmcture, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandabte tubuter 
memt>er below the expansion cone. 

A method of coupling an expandabte tubular member to a pree)dsting! 
stmcture has also been described that includes ptedng the expandabte tubular 
member and an expansion cone into the preexisting stmcftjre, and applying an axial 
fiorce to the expandabte tubular member. 

An apparatus for coupling a tubular number to a preexisting stmcture has 
ateo been described that includes an expandabte tubuter member, an anchoring 
device adapted to poupte the expandabte tubuter ntember to the preexisting 
structuine. and an expansion cone movably coupled to the expandabte tubular 
member and adapted to radtelly expand the expandable tubuter memlier. including: 
a housing including a tapered first end and a second end, one or more grooves 
fQm»d in the outer surliace of the tapered first end, and one or more axial flow 
passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumferentiai: grooves, in a prefened embodiment, the grooved Include 
spiral grooves. In a preened embodiment, the grooves are concentrated around 
the axtel midpoint of the tepered portion of the housing. In a prefened embodiment, 
the axtel flow passages include axial grooves. In a preferred embodiment the axial 
grooves are spaced apart by at teiast about 3 inches in the droimferentiai direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodin^nt, the axial fiow passages are positioned within the 
housing of the expansion cone. In a prefenned embodiment, the axial fiov^ passages 
extend from the tapered flrsl end of the boSc^ to thd grooves. In a prefened 
embodiment, the axial flow passages exter)d finom the tapered first end of the txxiy 
to the second end of the body. In a preferred embodiment, the axial flow passages' 
extend ftfom the steond end of the body to the grooves. In a preferred erhbodlment, 
one or more of the flow passages include ins^ havir^ restricted flow passages. In 
a preferred embodiment, one or more of the axial flow pusages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a prefened embodiment, the 
cross-sectional area of the grooves ranges from about 2X1(r* in^ to SXIff* In^. In a 
preferred mnbodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10"^ In^ In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges ftoin about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angle tif Inclination of the axial 
flow passages relative to the longitudinal axis of fhe expansion cone is greater than 
ttie angle of attack of the first tapered end. In a preferred embodiment, ttie grooves 
indude: a flow channel having a first radius of curvatore, a first shoukier positioned 
on one side of the flow channel having a second radius of cun^ture. and a second 
shouMer positioned on ttie ottier sMe of the flow channel having a third radius of 
cun/ature. In a preferred embodiment, the first, second and ttiird riadri of curvature 
are substantially equal. In a preferred embodiment, ttie axial flow passages Include: 
a flow channel having a first radius of curvatore, a first shoulder positioned on one 
side of the flow channel having a second rsidius of cun/atiire, and a second shoukier 
positioned on ttie ottier side of the flow channel having a ttiird radius of cunraiture. 
In a preferred embodiment, ttie first, second and third radii of curvature are 
substantially equal. In a prsfenred embodhneht, ttie second radhis of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described ttiat includes^ expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stnicture, and an expansion cone movably coupled to the expandable 

tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular nrjember includes: an annular 
6 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfw^ons of less than about 8 % of 
the vvall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

0 An apparatus for coupling ah expandable tubular member to a preexisting 

struchire has also been described that indudes an expendable tubular member, an 
amshoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanskm cone nnovably coupled to the expandable 
tubtdar member and adapted to radially expand the eicpandable tubular member. In 
15 a prefiBrred embodiment, the expandable tubular member includes: a flist tubular 
member, a second tubular member, and a threaded oonnectton for coupling the Urst 
tubular member to the second tubular member. In a prefiened embodiment, the 
threaded connection indudeis: one or more sealng members for sealing the 
interface between the first and second tubular members. In a preferred 
embodiment, the threaded connectton comprfees a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a prsfsned embodiment, 
one of the seaflng members Is positkuied adjacent to an end portfon of the threaded 
comectton. and another one of the sealing members is not positioned adjacent to 
an end portioh of the threaded connectton. In a preferrEsi embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connectton. 

An apparatus for coupUng an expandable tubular member to a preexisting 
structure has also been described that includes an e)q>andable tubular member, an 
anchoring device adapted to couple thei expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member: In 
a preferred embodiment, the expandable tubulw member Includes: a layer of a 
lubricant coupled to the Interior surfiaoe of the tiibuiar member. In a preferred 
embodiment, the lubricant comprises a metalOc soap. In a preferred embodiment. 
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the lubricant Is selected from the group consisting of C-Lul)e-10. OPHOS-58-M. and 
C-PHOS-58-R. In a prefenred emt)odlment. the lubricant provides a sliding fridloh 
coefficient of less than about 0.20. In a preferred embodinr^ent, the lubricant is 
chemically bonded to the interior surface of the expandable tubular nrtember. In a 
5 preferr^ embodiment the lubricant Is n^echanlcaily bonded to the intericM- suriace of 
the expandable tubular member. In a prefenBd embodiment the lubricant Is 
acSiesivety bonded to the interior siffface of the expandable tubular member. In a 
prefenred embodiment, the lubricant includes epoxy, molybdenum disuifkJe, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

10 An apparatus for oouplthg an expandable tubular member to a preexisting 

structure has also tmn dmcribed that includes an expandable tubular memb^, an 
anchoring device adapted , to couple the expandabte tubular memtter to the 
preexisting structure, and an expanston cone movably coupled to the expandabte 
tubfular member and adapted to radially exparid the expandabte tubuter member. In 

IS a preferred embodbment the expandjabte tubular member includes: a pair of tubular 
nrmmbers haying threaded portions coupled to one another, and a quantity of a 
seatent within the threaded portions of the tubular members. In iei preferred 
embodiment, the sealant is selected from the group consisting of epoxtes, 
thermosetting sealing compounds, curabte sealing oMtipounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the seatent 
indixJes an inftial cure cycle and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent vi^ut failure, in a preferred 
embodiment, the sealant is resistant to conventional wellbore fiuidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stabte 

25 for temperatures ranging from about 0 to 450 in a preferred embodimoit, the 
threaded portions of the tubuter members include a primer for ImRroving the 
adhesion of the se^dant to the threaded portions. 

An apparatus for coupling an expandabte tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 'anchoring device adapted to coupte the expandabte tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubuter member and adapted to radially expand the iaxpandabto tubular member, in 
a preferred embodiment, the expandable tubular merriber includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 



117 



rings for sealing the interface t)etween the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has ateo been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the e)q3andable tubular member. In 
a piefenBd embodiment, the expandable tubular memt)6r includes one or more 
slots. In a prefenred embodiment the slots are pro>Med at a preexpanded portion of 
the expandable tubular member. In a prefenred embodimerit, the slots are provided 
at a noni>reexpanded portion of the tubular meiTri^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described tt«at includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and ari expansion cone nrtovably coupled to the expandable 
tubulartnember and adapted to radially expand the expandable tubular member.. In 
a prefenred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element and a second preexparided portion coupled to 
the Intenmedlate portion. 

An apparatus for coupling an expandable tubular rnember to a preexisting 
structure has also been described that includes an .expandable tubular member, an 
anchorir^ device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially e)qpand the expandable tubular member, and a 
VQlveabie fluid pass^e coupled to the anchc^ng device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubulaf member fa> the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
prefenPBd embodiment, the outside diameter of the expansion cone is greater than 
the inside diameter of the expandable tubular member. In a preferred emtHXfiment, 
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the outside diameter of the expansion cone is appraximateiy equal to the outside 
diameter of the expandable tubular niar^r. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member/a secorKJ 
support mentber coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular n^entber coupled to the expansion 
cone, and an explosive anchoring device coupled to the seoond support rYiember 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular nriember to a preexisting 
structure tea also-been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been de8cnl>ed that includes a support member, an expandable 
expansion cone coupled to the support merrt>er, and an expandable tubular 
mernber coaled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or nrKire anchoring devices. In a 
prefened embodiment, the expandat)le tubular rnember includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structuna 
has aiso been dei^bed that includes a 8up;K>rt nr^erhber, an expansion cone 
coupled to the support member, an expandable tubular member coupled to, the 
expansion cone including one or more shape memc^ metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resDient anchor coupled to the 
expandable tubular nnember. In a prefenred embodiment the resilient anchor 
includes a resOient saoW. In a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment/ the resilient anchor 
includes: one or more resilient radially oriented elements. In a prefemed 
embodiment, the resilient anchor is adapted to rmte with the expansion cone. 
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An expandable tubular member has also been described that indudes an 
expandable tubular body, or^ or wore resilient panels coupled to the expandable 
tubular body, and a release member reieasably coupled to the resilient panels 
adapted 1o controljab^ release the resitient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a supped member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expartdable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the : 
expandable tubular member for engagirig the preexisting stmcture. In a prefenred 
embodiment the apparatus further includes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrbed that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member . 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular nniember, Including: one or mors petal baskets pivotally coupled 
to the expandable tubular member, in a preferred embodinient, the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tubular memb^ to a preexisting 
structure has also beeri described that includes a support memberi an expanstoh 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, including: a stotled portbn provided at one end of the expandable 
tubular memt>er. 

An apparatus for coupling an expandable tubular men^ to a preexisting 
structure has also been described that includes a support nr^ember. an expanston 
cone, an expandable tubular member ccMjpled to the expansion cone, a coupling 
devtoe coupled to the support rnember and an end portion of the expandable tubular 
member, and a mass coupled to the end por^on of the expandable tubular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
the yiekl strengthen the expandable tubular menriber. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an cixpanstoncone coupled, to the support member, an expandable tubular 
member coupled to the e)ipanston cone, a slip joint coupled to the expanston cone, 
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an end plate coupled to the slip joint a fluid channber coupled to the fluid passage, 
Oie fluid chanit>er defined by the interior portion pf the expandable tubular nriember 
between the expansion cone and the end plate. 

A mettod of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
wItWn the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radteil pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion cons includes prassurizing 
at least a portion of the Interior of the tubular member. In a prefemed embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material Into the 
tubular member. In a preferred embodiment axially displacing the expanston cone 
includes: . applying a teitsiie force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member In a prsferred ennbodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment axially displacing the expansion cone 
radiaHy expands the tubular member by about 10% to 20%. In a prefen^d 
embodin>ent applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment 
applying direct radial pressure )o the tubular rhember includes applying a radial 
force at discrste locations. In a preferred embodiment the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
includes, a pipeline. In a prefen^d embodiment the preexisting stnicture includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular mernber coupled to the preexisting 
Structure by the process of: positioning the tubular member and an expansion cone 
. within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular rnember. In a 
preferred embodiment, axially displadr^ the expansion cone iridudes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment 
axlaHy displadng the expanston cone indudes: irijecting. a fluidic material into the 
tubular mernber. In a prefenred embodiment axially displadng the expanston cone 
indudes: applying a tensjle force to the expanston cone. In a preferred 
embodiment axially displadrig the expar^on cone indudes: displadng the 
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expansion cone into the tubular member. In a preferred embodhient, axially 
displacing the expansion cone inclines: displacing the expansion cone out of the 
tidHiiar meml)«^. In a prefenBd embodiment, axially displacing the expansion cone 
fBdiaily expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embcxliment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a welibore 
casing. In a preferred embodiment, the preexisting structure includes a pipeline. In 

10 a [mferred embodiment, the preexistirig structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some Instances, one may employ 
some features of the present ihventfon without a corresponding use of the other 

15. features. Accordingly, it is appropriate that readers should coristrue the appended 
claims broadly, and in a manner consistent with the scope of the invention. 



122 



r 



1 . An apparatus for coupling a tubular fnemt>6r to a preexisting structure, 
comprising: 

an expandable tubular memben 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to thei expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered, first end and a second end; 
1 0 one or more grooves formed in the outer surface of the tapered first end; and 

one or nnore axial flow passages fiuididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the grooves comprise circumferential 
groove^. 
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3. The apperatus of daim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of daim 1 , wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

5. The apparatus of daim 1 , wherein the axial flow passages comprise axial 
grooves. 



6. The apparatus of daim 5, wherein the axial grooves are spaced apart by at 
25 , least 3 lnd>es in the drcumferential direction. 

7. The apparatus of daim 5, wherein the a)dat grooves extend from the tapered 
first end of the body to the grooves. 

30 8. The apparatus of daim 5. wherein the axial grooves extend firom the second 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves extend from the tapered 
first end of the body to the second end of the body. 
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1 0. The apparatus of dalm 1 , wherein the axial flow passages are positioned 
within the housing of the expansion oone. 

1 1 . The apparatus of dalm 10. wherein the axial flow passages extend frbm the 
5 tapered first end of the txxJy to the grooves. 

12. The apparatus of dalm 10, whetBin the axial flow passages extend from the 
tapered first end of the body to tto secorid end of the body. 

10 . 13. The apparatus of dalm 12» wherein the axial flow passages extend from the 
second end of the body to the grooves. 

14. The apparatus cS dalm 12, wherein one or more df the flow passages 
Indude Inserts having restricted flow passages. 

15 

15. The apparatus of claim 12, wherein one or more of the axial flow passages 
Indude filters. 

16. The apparatus of dalm 1 , wherein the cross sectional area of the grooves is 
20 greater than the cross sectional area of the axial flow passages. 

1 7. The apparatus of dairn 1 , wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10'^ iril 

25 1 8. The apparatus of dalm 1, wherein the cross-sectionai area of the axial flow 
passages ranges from 2X10r* in^ to 5X10^ Inl 

.19. The apparatus of dalm 1 . wherein the angle of attadc of the first tapered end 
of the body ranges from 10 to 30 degrees. 

30 

20. The apparatus of daim 1 , wherein the grooves are cpnoentrated In a trailing 
edge portion of the tepered jfirst end. 
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21 . The apparatus of claim 1 . wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angte of attack off the first tapered end. 
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5 22. The apparatus ofvdalm l, wherein ttie grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned or> one side of the flow channel having a second 
radius of ajrvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius off curvature. 

23. The apparatus of claim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. ' The apparatus of daitn 1 , wherein the axial flow passages include: 

a flow channel han^g a first radius of ojrvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned qn the other side of the flow channel having a 
20 third radius of curvature. 

25. The apparatus of daim 24, wherein the first, second and third radii of 
curvature are substantially equal. 

25 28. The apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature. 

27. The apparatus of daim 1 , v^erein the expandable tubular memt)e/ indudes: 
an annular member, having: 
30 a wall thidmess that varies less than 8 %; 

a hoop yield strength that variw less than 10 %; 

imperfecttbns of less than 8 % of the wall thickness; 

no failure for radial expanstons of up to 30 %; and 

no necking of the walls of the annular member for radial expanstons of up to 

35 25%. 
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28. The apparatus of dafm 1 , wherein the exparuiable tubular member includes: 

a first tubular memben 

a second tubular member, and 
5 a pin and box threaded connection for coupling the first tubular niim 

the second tubular member, the threaded connection Including: 

one or rnore sealing members for sealing the interface between the first and 
second tubular members. 

10 29. The apparatus of claim 28, wherein the sealing nfiernbers are positioned 
adjacent to an end portion of the threaded connection. 

r ■ , 

30. The apparatus of claim 28, wherein one of the sealing members e positioned 
adjacent to an end portion of the threaded connection; and wherein another one of . 

16 the sealing members is not positioned adjacent to an end portbn of the threaded 
cormectfon. 

31 . The apparatus of daim 28, wherein a plurality of the sealir^ menrters are 
positioned adjacent to an end portion of the threaded connectton. 
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32. The apparatus of claim 1 , wherein the expandat>le tubular member includes: 
a layer of a lubricant bonded to the Interior surface of the tubular member. 

33. The apparatus of daim 32, wherein the lubricant comprises a metallic soap. 

34. The apparatus of daim 32, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS^58-M. and C-PHOSr5&-R. 



35w The apparatus of dairn 32, wherein the lubricant provides a sliding friction 
30 ooefRdent of less than 0.20. 

.36. Tte appar&tfus of daim 32, wherein the lubricant is chemically tx)nded to the 
interior surface of the expandable tubular mernber 
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37. The apparatus of daim 32, wherein the lubricant is mechanically bonded to 
the interior suifeoe of the expandable tubular member. 

38. The apparatus of daim 32, wherein the lubricant is adhesively bonded to the 
interior surface of the expandable titular member. 

39. The apparatus of dainh 38, wherein the lubricant Indudes epoxy, 
molybdenum disulfide, graphite^ aluminum, copper, alumisilicate and 
polyethytenepolyamlne. 

40. The apparatus of daim 1 , wherein the expandable tubular memb^ indudes: 
a pair ot tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
cohr^xxjnds, and sealing compounds having polymerizable materials. 

42. The apparatus of daim 40, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretdied up to 30 to 
40 percent without failure. 

44. The apparatus of daim 40. wherein the sealant is rroistant to conventionai 
wellbore fiuidic materials. 

45. The apparatus of daim 40, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from 0 to 450°F. 

.46. The apparatus of daim 40, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 
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47. The apparatus of daim 1 , wherein the expandable tubular member includes: 
a pair of rings for eng^ing the preexisting structure; and 

a sealing element positiorted between the rings for sealing the Interface 
between the tubular member and the preexisting structure. 

5 • ' 

48. The apparatus of claim t. wherein the expandable tubular memt)er includes: 
a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion including a 
sealing element; and 
10 a second preexpianded portion coupled to the intennediate portion. 

49. The apparatus of dalm 1 , further comprising: . 

a valveable fluid passage coupled to the anchoring device. 

15 50. • The apparatus of dairn 1 , wherein the anchoring device comprises an 
explosive anchoring device. ^ 

51 . The apparatus of daim 1 , wherein the expandable tubular member includes 
one or more shape mernory metal inserts; and the apparatus indudes a heater in 

20 opposing relation to the shape memory metal inserts. 

52. The apparatus of claim 1 , wherein the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. : 

25 53. The apparatus of claim 52, wherein the resilient anchor Indudes: 
a resilient scroll. 

54. The apparatus of daim 52, wherein the resHlent anchor indudes: 

one or more resilient arms. 

I ... . ... 

30 

55. The apparatus of daim 52. wherein the resiHent anchor indudes: 
one or more resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient iandior is adapted to mate 
35 with the expansion cone. . 
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57. The apparatus of dalm 1 . wherein the expandable tubular.member includes: 
an expandable tubular body; 

one or rTX)re resilient panels cx>upled to the expandable tubular 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

58. The apparati^ of daim 1 . wherein the anchoring device includes an anchor 
coupled to the expandable tubular number, including: 

one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting structure. 

59. The appanatus of daim 58, further Induding one or nrtore corresponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular memberjnduding: 

one or more petal baskets pivotially coupled to the expandable tubular 
memt>er. 

61 . The apparatus of daim 60, further induding one or more corresponding 
actuators for pivoting the petal baskets. 

62. ' The apparatus of daim 1 , further comprising: 

a support meniber induding a fluid passage, the expanston cone coupled to 
the support member, the expandable tubular memt>er coupled to the expansion 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip Joint; 

a fluM chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portton of the expandable tubular nrienrtber between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a slotted end portion. 
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1 A method of coupliF^ an expandable tubular member to a prMX^ 
stnicture, oomprislng: 

positionir^ the tubular m6mt)er and an expansion cone within the preexisting 
5 structure; 

anchlDring the tubular member to the preexisting structure; 
axialty displacing the expansion cone relative to the tubular member by 
pulling the expansion opne through the tubular member; and 

lubricating the interface between the expansion cone and the tubular 
10 member 

2. The method of daim 1 , wherein lubricating the Interfiaoe between the 
expansion cone and the tubular .member Includes: 

injecting a lubricating fluid into the trailing edge of the'interface between the 
15 expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about ito 10,000 oeritipoise. 

20 4. The nr^thod of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injectihg indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
26 tapered end of the expansion cone. 

6. The rnethod of daim 2, wherein the injecting indudes: 
inJecUng lubricating fluid into a second end of the expansion cone. 

30 7. The method of dairh 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered flrst end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid through an outer surface of the expansion cone. . 

10. The method of dalm 2, wherein the injecting Indudes: 

Injecting me lubricating fluid into a plurality of discrete locations along thoi 
trailing edge portion. 

11: The method of dalm 2. wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of dalm 2, wherein the lubrfcatii^ flukJ further Indudes: 
TorqTrim III; 

EPMudllb;and 
DrillN-Slid. 

13. The method of dalm 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudlib;and 
DrillN-Slid. 

1 4. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the Interior surfece of the tubular member vwth a lubricant, 

1 5. The method of dalm 1 , wherein lubricating the Interface between the 
expansion cone md the hJbular member includes: 

ooatind the Interior surface of the tubular member with a first part <rf a 
lubricant; and 

applying a second part of the lubricant to the Interior surface of the tubular 
member. 

16. The method of dalm 14, wherein the lubricant comprises a metallic srap. 
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17. The method of daim 14. wherein the lubricant is selected from the group 
oonsistirig of C^be-10, C-PHO&-58-M. and (>PHOS^R. 

18. The method of claim 1 4, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

19. The method of daim 1 4, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

20. The method of daim 14. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

21. The n^thod of dairii 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tiibular hfiembers. 

22. The method of daim 14, wherein the lubricant Indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepdyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring ttie tubular member to the preexteting strudure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, 

wherain the tubular member indudes: 

an annular member, induding: 

a wall thidcness that varies less than abb^ 

a hoop yield strength that varies less than about 10 %; 

ImperfecHpns of less than about 8 % of the wall thldcness; 

no failure for radial expansions of up to about. 30%; and ^ 

no nedung of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular, member to a preexisting structure, 
comprising: 

Injecting a lubricating fluid into the preexfeting structure; 
positioning the tubular member and ari expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the hibular member. 

25. The method of claim 24. wherein the lubricating fluid qomprises: 
BARO-LUB 60U>SEAL~ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular mernber and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axlaliy displacing the expansion cone relative to the expandable tubular 
nr)ember by pulling the expansion cone through the expandable tubular member 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more seaKng members for seallrig the Interface between the first and 
second tubular members. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection! 

29. The method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not posittoned adjaoent to an end portion of the threaded 
connection. 

30. 1Yie niethod of daim 26, wherein a plurality of the seafing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member tb a preexisting 
structure, comfMising: 

positioning the expandable tubular member and an expansbn cone within 
10 the preexistlrig structure; 

anchoring the expandsd)le tubular mend)er to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 
wherein the expandable tubular iriember includes a plurality of tubular 
15 members having threaded portions that are coupled .to one another by the prcxess 
of: coating the threaded portions of the tubular members with a sealant; 
coupGng the threaded portions of the tubular meinbers; and 
. curing the sealant. 

20 32. the method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds haying polyrneriiable materials. 

33. The method of dalm 31 , further including: 

25 . initidlly curing the sealant prior to radially expanding the tubular mendoers; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing withlDut failure. 

35. The method of daim 31 , wherein the sealant is rasiistant to conventional 
wellbore fiuidic materials. 
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36. The method of daim 31 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 V. 



37. The method of daim 31 , further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular membere with the sealant. 

38. The method of daim 37. wherein the primer indudes a curing catalyst 

39. The method of daim 37. wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer indudes a curing catalyst 

41. A method of coupHng a tubular member to a preexisting strudure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting stmcture; and 
axiaily displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular member indudes: 

a pair of rings for engaging the preexisting strudure; and 

a sealing element positioned between the rings for sealing the interface 

between the tubular member and the pre«dsting structure. 

42. - A nnethod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stnjdure; and 

axiaily displadng the expansion cone relatlva to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 

wherein the tubularnrwnnber Indudes one ormwB slots! 
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43. The methcxJ of daim 42. wherein the slots are provided at a preexpancted 
portion of the tubular member. 

5 44. The method of daim 42^ wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular mernber to a preexisting structure, 
comprising: 

10 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cpne Uirpugh the expandable tubular member; 
15 wherein the tubular member indudes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

20 

46. Anriethodof.coupGngahibularmenibertoapreexistingst 
comprising: 

positioning the expandable tubular member and an expansion cone v\rithin 
the preexisting structure; 
25 anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force indudes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 48, wherein the increased a)ual force is provided on a 
periodic basis. 

35 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. 



49. Themethod of daim 46, wherein the ratio of the increased axial force to the 
sul)stantlally constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture, 
comprising: \ _ ■ 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
a)dally displadng the expansion cone relative to the expandable tubular 

rnember by pushing and pulling the expansion cone through the expandable tubular 

tnember. 

52. The method of daim 51. wherein pushing the expansion cone ihdudes: 
injecting a pressurized fluldic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting strudure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure; 

axlally displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting stmclure prior to axlally displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
staiidure; 

anchoring tiie tubular member to the preexisting stiructure by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular memt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular meniber to a preexisting strud^ 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; ' 

anchoring the tubular member to the preexistir^g structure by heating a 
porfion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulBng the expansion oone through the tubular member. 

56. , A method of coupling an expandable tubular member to a pree)dsting 
structure, comprising: 

15 positioning the expandable tubular nnember, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the exparKiabje tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expan^n cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positbriing the tubular member and an expansion cone within the preeMsting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion oone relative to the tubular member. 

58. . A nrielhod of coupling an expandable tubular to a preexlsti^^ 
30 comprising: 

fixing the position of an expansion cone within the preexisting stmcture; 
driving the expandable tubularmember onto the expansion cone in a first 
direction; and 

axially displacing the e)qpansion cone in a second direction relative to the 
35 expandable tubularnnemben 
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wherein the first and seoond directions are different. 

59. A nnethod of coupling an expandat>le tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

rele»ing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubular member. 

60. A nnethod of coupling ari expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and ah anchor 
into the preexisting structure; 

anchoring the expandabfe tubular member to preexisting structure by: 
pivoting one or more engagement elerhents; and 
axially dispiddng the expansion cone. 

61 . The method of daim 60, wherein pivoting the engagement elements . 

includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displadng the expansion cone. 



65. The method of claim 64, wherein the fiuidic material comprises a l>arite plug. 

66. The method of daim 64, wherein the fluidic materia! comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

posittontng the expandable tubular mernber and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stnicture by 
Ir^ecting a quantity of a hardenable fluidicmaterial into the preexisting stmcture; 

at least partially curing the hardenable fluidic sealing material; and 

axially displacing the, expansion cone. 

68. A method of coupling ap expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular memt>er and an expansion cone within the 
preexisting structure; and ' 

applying an axial force to the expandable tubular member in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing th^ expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular member, and 

injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second density te greater than the first density. 

70. A method of coupling an expandable tubular niember to a preexisting 
structure, comprteing: 

^ 140 



pladng the expandable tubular member and an expanston cone Into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; arKi 

pressurizing an Interior portion of the expandable tubular member below the 
e)9)ansioh cone. 

71. A method of coupling an expandable tubular member to a preexfeting 
structure, comprising: 

. placing the expandable tubular iromber and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparetus for coupling a tubular member tq a preexisting structure, 
comprising: ' 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stmcture; and 

an expansion cone movably coupled to the i&xpandabie tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves fonned in the outer surface of the tapered first end; and 

one or more axial flow passages fluldicly coupled to the grooves. 

73. The! apparetus of dalm 72. wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72. wherein the grooves are concentrated around the 
asdal midpoint of the tapered portion of ttie housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least atxHJt 3 inches in the circumferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the groove. . 

10 80. The apparatus of daim 76, wherein the axial grooves extend from ^ 
tapered first etvi of the body to the second end of the body. 

81. The apparatus of daihrt 72, wherein the axial flow passages are posi^ 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 8l\ wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. Theapparatusof daim 81, wherein the axial flow passages extend frdm the - 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. . 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectionaF area of the axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
35 ranges from about 2X10"^ in^ to 5X10*^ 
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89. The apparatus of claim 72, wherein the cross-sectional area of the axial flow 
passages ranges from at)out 2X1(r* in^ to 5X10^ In^. 

90. The apparatus of dalm 72, wherein the angle of attack of the first tapered 
end of the t>ody ranges from at>out 1 0 to 30 degrees. 

91 . The apparatus of dalm 72, vAietein the grooves are concentrated in a trailing 
edge pofticm of the tapered first end. 

92. The apparatus of daim 72, wherein the angle of Indinatton of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tai^red end. 

93. The apparatus of daim 72, wherein the grooves Indude: 
a flow channel having a firsi radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoukier positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of claim 93, wherein the first, second and third radii of 
cun^ature are substantially equal. 

95. The apparatus of daim 72, wherein the axial flow passiages Indude: 
a flow channel havirig a first radius of curvature; 

a first shoulder positioned on one skie of the flow channel having a second 
radius of curvsiture; and 

a second shoulder posittoned on the other sMe of the flow channel having a 
third radius of curvature. 

96. The apparatus of cl^im 95. wherein the flrst, second and third radn of 
cunmture are sut)stantially equal. 
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97, The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular m^nbef to a preexisting 
5 structure, connprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrK>vably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member; 

wherein the expandable tubular mmfdder includes: 

an annular nnember, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfections of less than about 8% of the wall thickness; 

no fiailure for radial expanstohs of up to abcfut 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about25%. 

20 99. An apparatus for coupHhg an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
Uie preexisting structure; and 
25 an expansion cone nxyvabty coupled to the expandable tubular mmiber and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular rnember includes: 

a first tubular memben 

a second tubular member; and 
30 a threaded connection for coupling ttie first tubular member to the second 

tubular member, the threaded connection Including: . 

one or rnore pealing members for sealing the interface between the first and 
seccmd tubular members. 
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100. The apparatus of daim99/wirt)ereintt» threaded connecfo comprises a 
pin and box threaded connection. 

101 . The apparatus of daim 99, wherein the sealing rnembers are positioned 
adgaoent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members Is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the seaHng niembers Is not positioned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end pcMion of the threadcfd connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular nnember to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tut>ular member and 
adapted to radially expand the expandable tubular menriben 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the Interior surface of the tubular member. 

105. The apparaUis of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-l-ube-IO, C-PHOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

108. The apparatus of claim 104, wherein the lubricant te chemically bonded to 
the interior surface of the expandable tubular member 
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109. The apparatus of daim 104, wherein the lubricant is mechanicaiiy bonded to 
the interior surface of the expandable tubular member. 

1 10. The apparatus of daim 104. wherein the lubricant is adhesively bonded to 
5 the Interior surface of the expandable tubular member. 

111. The apparatus of daim 1 1 0. wherein the lubricant indudes epoxy. 
molybdenum disuifi.de, graphite, aluminum, copper, alumisillcate and 
polyethylenepolyamine. 

10 

1 12. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memt)er and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 1 1 2, wherein the sealant is selected from the group 
consisting of epoxies. themiosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polynterizable rnaterials. 

1 14. The apparatus bf daim 1 1 2, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatiis of claim 1 12. wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112. wherein the sealant Is resistant to conventional 
weHbgre fluidic materials. 

35 
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1 1 7. The apparatus of daim 112. wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 

1 18. The apparatus of daim 1 12. wherein the threaded portlonjs of the tubular 
members indude a primer for Improving the adhesion of the sealant to the threaded 
portions, 

119. An apparatus for. coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the pree^dsting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting stmcture; and 

a sealing element positiphed between the rings for sealing the Interface 
between the tubular member and the preexisting structure. 

1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnjduro; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. . 

1 22. The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member: 
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1 23. An apparatus for coupling an expandable tubular nnenr)ber to a preexisting 
structure, coniprisfng: 

an expandable tubular member, 

an anchoring device adapted to couple the expandaUe tubular member to 
5 the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially expand the expandat>te tubular member; 

wherein the expandable tubular member includes: 

a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intemnediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15. ' structure, comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubularnriemben and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support member, 

an expansion cone coupled to the first support member. 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchcMing device is positioned above the expansion cone. 

126. The apparatus of daim 1 25, wherein tlie outside diameter of the expansion 
cone is greater than the Inside diameter of the expandable tubuter member. 

35 
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1 27. Th6 apparatus of dalm 125, wherein the outside diameter of the expansior) 
cone is approxiniately equal to the outside diameter of the expandable tubular 
member. 

1 28. Ah apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member, 

a second support member coupled to the first support memben 
an expansion cone coupjed to the first support member; 
an expandable tubular rifiember coupled to the expansion cone; and 
an explosive anchoring devide coupled to the second support member 
adapted to couple the expartdable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubularmember to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, arid 
an expandable tubular member coupled to the expansion cone. 

1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support mi8mber; . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

1 31 . The apparatus of dalm 1 30, wherein the expandable tubular member 
indudes one or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tubular member 
includes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expansion cone coupled to the support member; . 
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an expandable tubular member coupled to the expansion cone including one n 
ormore shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape <-^ 
memory metalinserts. 

5 . . ^ 

1 34. An apparatus for ooupHng an expandable tubular member to a preexisting 

structure, comprising: ^ . 

a support member; 

an expansion cone coupled to the support member, 
10 an expandable bbularnrienyMr .coupled to the expandable expansi^ 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resiHent anchor includes: . 
15 a resiHent scroll. 

136. The apparatus of daim 134, wherein the resiHent anchor includes: 
one or more resilient arms. ^ 

i 

20 137. The apparatus of daim 134/wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134. wherein the resilient anchor is adapted to 

with the expansion cone. ^ 
25 ' ^ 

139. An expandable tubujar member, comprising: 
an expandable tubular body; 

. one or more resilient panels coupled to the expandable tubub^ 
a release member reledsably coupled to the rssHlent panels adapted to 
30 obntrollably release the resilient panels. 

140. An apparatus for coupling an expandable tubular rnember to a preexisti^ 

structure, comprising: -^^ 
a support member; 

35 an expansion cone coupled to the support rhemt>er, ^ 
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an expandable tubular nnember coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular men[it>er. including: 
one or more spikes (^tally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of datm 140, further including one or more corresponding 
actuators for pivoting the spikes. 

1 0 142. ' An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expanskxn pone coupled to the support member, 

an expandable tubular member coupled to the expandable expanston cone; 

15 and 

an anchor coupled to the expandable tut)ular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
nfiemtier. 

20 143. The apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. * 

144. An apparatus for coupling an expandable tubular memt)er to a preexisting 
structure, comprising: 
25 a support memt)er, 

an expansk)n cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone, including: 

a stotted portton provkled at one end of the expandable tubular member. 

30 145. An iapparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 
an expansion cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt)er and an end portion of the 
expandable tubular nr^ember, and 

a mass coupled to the end portion of the expandable tubular mennben 
wherein the weight of the mass is greater than about SO to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tub|ular member to a preexisting 
structure, comprising: 

a support member Induding a fluid fMissage; 
10 an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
15 the Riterior portion of the expandable tubular member between the expansion cone 
and the end plate. . 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

. strurture; 
axiaily displacing the expansion cone; 
renrKivIng the expansion cone; and 
applying direct radial pressure to the tubular m€Nmt>er. 

25 

148. The method of daim 147, wherein axiaily dispiadng the expansion cone 
indudes: 

pressurizing at least a portion of the interior of the Jtubular member 

30 149. Jtm method of ckiim 147. wherein axiaily dispiadng the expansion cone 
indudes: 

injecting a fluidic rnaterlal into the tubular menriber. 

150. The method of dalm 147, wherein axiaily dispiadng the expansion cone 
35 indudes: 

152 
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applying a tei^le fbrcid to the expansion cone. 

151. The method of daim 1 47, wherein axially displadng the expansion cone 
includes: 

displacing the expansion cone into the tubular nnenit>er. 

152. The.niethod of daim 147, wherein axially displadng the expansion cone 
indudes; 

displadng the expansion cone out of the tubular mennber. 

1 53. The method of daim 147, wherein axially displadng the expansion cone 
radtally expands the tubular member by about 10% to 20%. 



154. The method of daim 147, wherein applying direct radial pressiro to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147> wherein applyir^ direct radial pressure to the 
tubular nriember indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes.a 
wellbore casing. 



157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support 
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159. An apparatus, comprising: 
30 a tubular member coupled to a preexisting strudure; 

wherein the tubular member is coupled to the preexisttng structure by the 
process of: 

positioning the tubular menrd)er and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular nnember. 



1 60. The apparatus of daim 1 59, wherein axially displacing the e)q3anslon cone 
5 Includes: 

pressuring at least a portion of the interior of the tubular nriernber. 

161. The apparatus of daim 159. wherein axially displadng the expansion cone 

hckjdes: - ^ 

10 inJecUr^ a fluidic notarial Into the tububrmembe^^ 

182. The apparatus of daim 159. wherein axially displadng th? expansion cone 
indudes: 

atpplying a tensile force to the expansion cone. 

15 

163. -The apparatus of daim 159. wherein axially displadng the expansion cone n 
indudes: 

displacing the expansion cone into the tubular nwmben ' . 

20 164. The apparatus of daim 159, wherein axially displadng the expansion cone ^ 
indudes: 

displacing the expansion cone out of the tubular member. ^ 

165. The apparatus of daim 159. wherein axially displadng the expansion cone ^ 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular nrierTiber racteily e)jpand8 the to^ 

30 167. The apparatus of daim 159. wherein applying direct radial pressure to the 
. tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159. wherein the preexisting structure indudes a *-j 
wetlbore casing. 

35 
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1 69. The apparatus of daim 1 59. wherein the preexisting structure includes a 
pipeline. 



1 70. The apparatus of daim 1 59, wherein the preexisting structure Includes a 
5 structural support. 

171. A system for coupling ah e)g>andabie tubular mernber to a preexisting 
structure, comprising: 

means for positioning the tubular member iand an expansion cone within the 
10 preexisting structure; 

mearts for anchoring the tubular member to the preexisting structure; 

means for axially displacing the expansion oone relative to the tubular 
member by pulling the expansion cone throiQh the tubular member and 

means for Jubricating the interface between tto expansion oone and the 
15 tubular member. 

172. The system of dalnn 171, wherein the means for lubricating the interface 
between the expansion oone and the tubular mend>er indudes: 

means for injecting a lubricating fluid into the trailing edge of the Interface 
20 between the expansion oone and the tubular men^. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipoise. 

25 174. The system of claim 172, wherein the injecting Indudes: 

injecting lubricating fluid into a taperM end of the expansion cone. 

175. The system of daim 172. wherein the means for injecting indudes: 
means for Injecting lubricating fluid into the area around the axiai midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of dalm'i72. wherein the means for injecting indudes: 
means for injecting lubricating fluid Into a second end of the expansion cone. 

35 1 77. The system of datm 1 72. wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

1 78. The system of daim 1 72. wherein the means for Injecting includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of daim 172, wherein the means for in^ctlng includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

1B0. The system of daim 172, wherein the means for injecting indudes: 

means for injecthng the lubricating fluid Into a plurality of discreto locations 
along the trailing edge portion. 

181. The system of daim 172, wherein the lubricating fluid oomprfees: 
drilling mud. 

182. The system of daim 172, wherein the lubrioating fluid further indudes: 
TorqTrimlll; 

EP Mudlib; and 
DrillN-Slid. 

" ■ ■ . " \ 

183. The system of daim 1 72, wherein the lubricating fluid Comprises: 
TorqTrimlll; 

EP Mudlib; and 
DrinN-Sfid. 

184. The system of dairn 711. wherein the nrwans for lubricating tto^ 
between the expansion cone and the tubular mmiber indudes: 

means for coating ttie interior surface of the tubular member witil a tiA>ricant 

185.. The system of daim 171, wherein the nrieans for lubricating the interface 
between Oie expansion cone and ttie tubular member indudes: 

means for coating the interior suriEace of the tubular member with a flrst part 
of a lubricant and 
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means for applying a second part of the lubricant to the interior surface of the 
tutHiiar memt)6r. 

1 86. The system of claim 1 84, wherein the lulmcant comprises a metallic soap. 

5 

187. The system of daim 184. wherein the lubricant is selected from the group 
consisting of C-Lube-10. CrPHOS^M, and C-PHOS-58-R. 

188. The system of daim 184. wherein the lubricant provides a sliding friction 
10 ooefndent of less than about 0.20. 

189. The ^tem of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

1 5 1 90. The system of claim 1 84, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular rni9inrd)ers. 

191 . The system of daim 1 84/ wherein the lubricant is adhesively bpnded to the 
interior surface of the tubular m^nbers. 

20 

^92. The system of daim 184. wherein the lubricant indudes epoxy. nrK>lybdenum 
disulfide, graphite, aluminum, copper, alivnisilicate and polyethylenepolyarhine. 

193. A system for coupling a tubular nrienriber to a preexisting strudure, 
25 con^rising: 

posttbning the tubular member and an expansion cone within the preexisting, 
strudure; 

anchoring the tubular member to the preexisting strudure; and 

axblly disptiacing the expanston cone relative to the tubular nDember by 
30 puffing the expansion cone thipi^h the tobularrnemben 

wherein the tubular member Indudes: 

an annular merTd>er, indud!ng: 

a waD thickness that varies less than about 8 %; 

a hoop yield strerigth that varies less than atx)ut 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure fcM* radial expansions of up to about 30 %; and 
no n^ng of the walls of the annular memt)er for radial expansions of up to 
• atxnjt 25%. 

5 1 94. A system for coupling a tubular member to a preexisting structure* 
comprteing: 

injecting a lubricating fluid into the preexisting stmcture; 
positioning the tubular member and am expansion cone v^in the preexisting 
structure; 

10 anchoring the tubular member to the preexisting stmcture; and 

axially displacing the expand cone relative to the tubular member by 
pulling the expansion cone through the tubular riiember. 

195. The system of claim 194, wherein the lubricating fluM 
15 BARb-LUBGOLD-SEAL^ brand drilling mud iubric^^^ 

1 96. A system for cbuplirig an expandable tubular member to a preexisting 
structure, cdmpristng: 

means for positioning tto expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to ttie expandable 
tubular mernbef by pulling the expansion cone tiirough the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular memt>er; 

a second tubular member, and 

a threaded connection for coupling the first hibular member to the second 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first arui 
second tubular members. 

197. The system of daim 1 96. wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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198. The system of daim 196, wherein the sealir^ meinbers are positioned 
r- adjacent to an end portion of the threaded connection. 

p 5 1 99. The system of claim 196, wherein one of the sealing ntemt>ers is positioned 

adjacent to an erxl portion 6f the threaded connectton; and wherein another one of 

^ the sealing members is not position^ adjacent to an end portion of the threaded 

connection. 

10. 200. The systeim of daim 196^ wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded oonnectidn.. 

201. A system for coupling an expandable tubular nrienrdber to a preexisting 
P structure, comprising: 

15 rneans for positioning the expandable tubular nrientibersmda^ 

^ cone within the preexisting structure; 

means for anchoring the expandaUe tubular niember to the preexisting 
p structure; and 

means for axtally dispiadng the expansion cone relative to the expandable 
^ 20 tubular member by pulling the expansion cone through the expandable tubular 

memt>en 

^ wherein the expandable tubular menrd}er indudes a plurality of tubular 

members having threaded portions that are coupled to onQ another by the process 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of daim 201.. wherein the sealant is selected frcxn the grcMjp 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

p cornpounds, and sealing compounds havbig poiymerizable matM^ 

203. The system of dairh 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
r- 35 memt>ers; and 
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means for finally curing the sealant after radially e)q)andlng the tid>ular 
members. 

204. The system ctf daim 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wellbore fiuidic TOterials. 

10 206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable fbr temperatures ranging from about 0 to 450 ;^F. 

207. The system Of daim 201 » further induding: 
means for applying a primer to the threaded portions of the tubular members 

19 prior to coaling the threaded portions of the tubular mernbers with th^ 

208. The system of daim 207. wherein the primer indudes a curing catalyst. 

209. The system of daim 207,.wherein the primer is applied to the threaded 

20 portion of one of the tubular members and the sealant is applied to the threaded 
portton of the other one of the tubular members. 

210. The system of claim 207, wherein the primer indudes a curing catalyst. 

25 211. A system fbr coupling a tubular men4)er to a preexisting strudure^ 
comprising: 

posittoning the tubular member and an expansion cone within the preexisfing 
structure; 

anchoring the tubular rnember to the preexisting structure; and 
30 axiallydispiadng me expansion corm relative to the>buia)rn^^ 

piding the expansion cone throui9h the expandable tubular member, . 

wherein the tubular member indudes: 

a pair of rings for engaging the preexisting structure; and n 

a sealing element posittoned between the rings for sealing the interface 
35 between the tubular nrienriber and the preexistirtg structure. 
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21 2. A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular n^ember and an expansion cone within 
5 the preexisting structure; 

anchoing the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular merfiber includes one or more slots. 

10 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portioned the tubular member. 

21 5. A system for ooupling a tubular menrtber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone \^in 
20 the preexisting structure; 

anchc»ing the expandable tubular member to the preexisting strudiure; and 

axialiy dlsi^ctng the expansbn cone relative to the expandable tubular 
member by pulling the expansbn cone through the expandable tubular member, 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intemradiate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded |k)rtion coupled to the internriediate portim^ 

30 21& A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion oone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

Whmin the axial force mdudes: 

a substantial!/ constant axial force; and 

an increased axial force. 

217. The system of daim 216. wherein the increased axial force Is provided on a 
periodic basis. 

218. The system of daim 216, wherein the Increased axial force is provided on a 
random baste. 

219. The system of daim 216, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means fpr positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

221. The systern of^dalnri 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a presstirizied fluldic material into contad with the 
expansion cone. 

222. A system for coupling a tubular menriber to a preexisting structure, 
oomprfeing: 

means for positioning the tubular memtier and an expansion cone within the 
preexisting structure; 

weans for anchoring the tubular member to the preexisting structure; 
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means for axially displacing the expansion cone relative to the tubular 
memt)er by pulling the expansion cone through the expandable tubular member; 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 memt>er and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for ooupDng a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansiori oone relative to the tubular 
-member by pulling the expansion cone through the tubular member. 
15 . 

224. A system for coupling a tubular member fo a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion ccme within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member, and 

means for axially displacing the expansion cone relative to the tubular 
menrd)er by pulling the expartslon cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for po^oning the expandable tubular member, an expansion cone, 
and an anchoring device within the preensting structure; 

means for posittoning the anchoring device above the expansiori cone; 
30 means for anchoring the expandable tubular nnenr^ 

stmcture using the anchoring device; and 

means for axially displacing the expansion cone. 
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226. A system for coupling an expandable tubular member.to a preexisting 
structure, oomprising: 
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means for p6sitioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

means for axialiy displacing the expanston oone relative to the tubular 
member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

means for fixing the position of an expansion done within the preexisting 
structure; . 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axialiy displacing the expansion cone in a second direction relative 
to the expandable tubidar member, 

wherein the first and secmd directions are different. 

228. A system for coupling an expandable tubiuiar member to a preexisting 
structure, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axialiy displacing the expansion oone within the expandable 
tubular member. 

229. A system for coupling an exparidable tubular member to a preexisting 
structure, comprising: 

weans for placing the expandable tubular rnerriber, an expansion cone, and 
an anchor Into the preexisting structure; 

means for anchoring the expandable tubutar member to thd preexisting 
structure that includes means for pivoting one or more engagement elements; and 

nteans for axialiy displacing the expansion cone. 

230. The system of daim 229, wherein the nrteans for pivoting the engagement 
elements includes: 
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means for actuating the engagement elennents. 

231 . The system of claim 229, wherein the means for pivoting the engagement 
elements irK^iudes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, vi^rein the means for pivoting the engagement 
elements includes: 

1 b means for displacing the expandafcte tubular memt>er. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
15 into the preexisfing structure: 

means for placing a quwtity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion ome. . 

20 234. The system of daim 233^ wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structiTO. comprising: 

means for positioning the expandable tubular member arid an expansion 
cone Into the preexisting structure; _ 

means for anchoring the expandable tubular member to the (Keexisting 
stmcture by injecting a quanfity of a hardenable fhjidic material into the preisxteting 
30 structure; 

means for at feast partiaily curing the hardenable fluidic sealing material; and 
means for axially displadng the expanston cone. 

237. A sfystem for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting stnicture; and 

means for applying an axial force to the expandable tubular miember in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular niember and an expansion cone 
within the preexteting structure; 
10 means for injecting a quantity of a first fluidic niate^ 

into the region of the pree)dsting structure outside of the expandable tubular 
memt>en and 

means for ir^eding a quantity of a second fluidic material having a second 
: density into a portion of the.e)9>andable tubular member below the expansion cone; 
15 • wheretin the second density is greater than ttie first density. 

239. A system for coupling an expandable tubular nriember to a preexisting 
structure, comprising: 

means for placing the expandable tubular nriember and an expansion cone 
20 into the preexisting structure; 

mearis for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an Interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone. 
30 into the preexisting structure; and. 

means for applying an bdal force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting stnicture, 
oomprteing: 
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means for positioning the tubular member and an expansion oone within the 
preexisting structure; 

means for axially displacing the expansion cone; ; 
rmans for removihig the expansion oone; ami 
5 means for applying direct radial pressure to the tubular member. 

242. The system or daim 241, wherein the means for axially displacing the 
expansion oone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 menrtMr. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for injecting a fluidic material into the tubular member. 

15 

. 244. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of claim 241 , wherein the rneans for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the mearis for axially displadng the 
2^ expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241 , wheir^n the nieans for axially displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 

30 

248. The system of daim 241 , wherein the means for appl^g direct radial 
pressure to the first tubular memt>er radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241 . wherein the means for applying direct ra,diaj 
pressure to the tubular mennt)er includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241 , wherein the preexisting structure includes a 
wellt)ore casir^. 

251 . The system of daim 241 , wherein the preexisting structure includes a 
pipeline. 

252. The system of daim 241 . wherein the pree)dsting structure indudes a 
structural support 
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